SS 


TEXTBOOK FOR 


USE 
" 


Pert book 


S.C.E.R.T.,W.B.| 6 косой 
N C.F, ‘2005 
Mathematics 


TEXTBOOK FOR CLAss VI 


[n] 


mam gona) 
NCSERT 


wrefra dae agim si ыїўтатот чч 
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING 


First Edition 
February 2006 Phalguna 1927 


a No part of this publication may be reproduced, stored in a retrieval 
system or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, recording or otherwise without the prior 
permission of the publisher. 

а This book is sold subject to the condition that it shall not, by way of 
trade, be lent, re-sold, hired out or otherwise disposed of without the 

__ Publisher's consent, in any form of binding or cover other than that in 
which itis published. 

2. The correct price of this publication is the price printed on this page, 
Any revised price indicated by a rubber stamp or by a sticker or by any 
other means is incorrect and should be unacceptable. 


OFFICES OF THE PUBLICATION DEPARTMENT, NCERT 


NCERT Campus 
Sri Aurobindo Marg 
New Delhi 110016 


108, 100 Feet Road 
Hosdakere Halli Extension 
Banashankari lll Stage 
Bangalore 560 085 


Navjivan Trust Building 


P.O.Navjivan 
Ahmedabad 380 014 
CWC Campus 
Opp. Dhankal Bus Stop 
Panihati 
Kolkata 700 114 
CWC Complex 
Maligaon 
Guwahati 781021 
- Publication Team 
.. Head, Publication : P. Rajakumar 
ў . . Department 
NIE ^4 i Be © Chief Production : Shiv Kumar 
Й i Officer 
| Ж ако X 4 . Chief Editor : Shveta Uppal 
. Printed on 70 GSM paper with Chief Business : Gautam Ganguly 
NCERT watermark i Manager 
Published at the Publication ; . Assistant Editor : Bijnan Sutar 
Department by the Secretary, Production : Rajesh Pippal 
National Council of Educational a y EES: 
Research and DE Mo 
«Sri Aurobindo Marg, New Delhi _ Cover , 
10 016 and printed at SPA .,, Shweta Rao : 
Р ., B-17/3, Okhla _ Layout and Illustrations 


y 


` Апарһа Inamdar 


Foreword 


The National Curriculum Framework (NCF), 2005, recommends that children's life 
at school must be linked to their life outside the school. This principle marks a 
departure from the legacy of bookish learning which continues to shape our system 
and causes a gap between the school, home and community. The syllabi and textbooks 
developed on the basis of NCF signify an attempt to implement this basic idea. They 
also attempt to discourage rote learning and the maintenance of sharp boundaries 
between different subject areas. We hope these measures will take us significantly 
further in the direction of a child-centred system of education outlined in the National 
Policy on Education (1986). 

The success of this effort depends on the steps that school principals and 
teachers will take to encourage children to reflect on their own learning and to 
pursue imaginative activities and questions. We must recognise that given space, 
time and freedom, children generate new knowledge by engaging with the information 
passed on to them by adults. Treating the prescribed textbook as the sole basis of 
examination is one of the key reasons why other resources and sites of learning are 
ignored. Inculcating creativity and initiative is possible if we perceive and treat 
children as participants in learning, not as receivers of a fixed body of knowledge. 

These aims imply considerable change in school routines and mode of 
functioning. Flexibility in the daily time-table is as necessary as rigour in implementing 
the annual calendar so that the required number of teaching days are actually devoted 
to teaching. The methods used for teaching and evaluation will also determine how 
effective this textbook proves for making children's life at school a happy experience, 
rather than a source of stress or boredom. Syllabus designers have tried to address 
the problem of curricular burden by restructuring and reorienting knowledge at 
different stages with greater consideration for child psychology and the time available 
for teaching. The textbook attempts to enhance this endeavour by giving higher 
priority and space to opportunities for contemplation and wondering, discussion in - 
small groups, and activities requiring hands-on experience. 

The National Council of Educational Research and Training (NCERT) appreciates 
the hard work done by the Textbook Development Committee responsible for this 
textbook. We wish to thank the Chairperson of the advisory group in Science and 
Mathematics, Professor J.V. Narlikar and the Chief Advisor for this textbook Dr. 
H.K. Dewan for guiding the work of this committee. Several teachers contributed 
to the development of this textbook; we are grateful to their principals for making 
this possible. We are indebted to the institutions and organisations which have 


generously permitted us to draw upon their resources, material and personnel. We 
are especially grateful to the members of the National Monitoring Committee, 
appointed by the Department of Secondary and Higher Education, Ministry of 
Human Resource Development under the Chairpersonship of Professor Mrinal Miri 
and Professor G.P. Deshpande, for their valuable time and contribution. As an 
organisation committed to the systemic reform and continuous improvement in the 
quality of its products, NCERT welcomes comments and suggestions which will 
enable us to undertake further revision and refinement. 


Director 
New Delhi National Council of Educational 
20 December 2005 Research and Training 


Textbook Development Committee 


CHAIRPERSON, ADVISORY GROUP IN SCIENCE AND MATHEMATICS 

J.V. Narlikar, Emeritus Professor, Chairman, Advisory Committee Inter University 
Centre for Astronomy & Astrophysics (IUCCA), Ganeshkhind, Pune University, Pune 
CHIEF ADVISOR 

H.K. Dewan, Vidya Bhawan Society, Udaipur, Rajasthan 

Crier COORDINATOR 

Hukum Singh, Professor, DESM, NCERT, New Delhi 


MEMBERS h 

Avantika Dam, TGT, CIE Experimental Basic School, Department of Education, Delhi 
Anjali Gupte, Teacher, Vidya Bhawan Public School, Udaipur, Rajasthan 

Dharam Prakash, Reader, CIET, NCERT, New Delhi 

H.C. Pradhan, Professor, Homi Bhabha Centre for Science Education, TIFR, Mumbai, 
Maharashtra 

Harsha J. Patadia, Senior Reader, Centre of Advance Study in Education, M.S. University 
of Baroda, Vadodara, Gujarat 

Jabashree Ghosh, TGT, DM School, RIE, NCERT, Bhubaneswar, Orissa. 

Mahendra Shankar, Lecturer ( S.G.) (Retd.), NCERT, New Delhi 

Meena Shrimali, Teacher, Vidya Bhawan Senior Secondary School, Udaipur, Rajasthan 
R. Athmaraman, Mathematics Education Consultant, TI Matric Higher Secondary School 
and AMTI, Chennai, Tamil Nadu ; 

S. Pattanayak, Professor, Institute of Mathematics and Application, Bhubaneswar, Orissa 
S.K.S. Gautam, Professor DESM, NCERT, New Delhi 


Shraddha Agarwal, TGT, Sir Padampat Singhania Education Centre, 
Kanpur, (U.P.) 


Srijata Das, Lecturer in Mathematics, SCERT, New Delhi 
U.B. Tewari, Professor Department of Mathematics, IIT, Kanpur, (U.P.) 
Uaday Singh, Lecturer DESM, NCERT, New Delhi 


MEMBER-COORDINATOR 
Ashutosh K. Wazalwar, Reader, DESM, NCERT, New Delhi 
Praveen K. Chaurasia, Lecturer, DESM, NCERT, New Delhi 


— Gr — --- 


Acknowledgements 


The Council acknowledges the valuable comments of the following participants 
of the workshop towards the finalisation of the book : К.К. Gupta, Reader, 
U.N.P.G. College, Padrauna, Uttar Pradesh; Deepak Mantri, Vidya Bhawan 
Basic School, Udaipur, Rajasthan; Shagufta Anjum, Vidya Bhawan Senior 
Secondary School, Udaipur, Rajasthan; Ranjana Sharma, Vidya Bhawan 
Secondary School, Udaipur, Rajasthan. The Council acknowledges the 
suggestions given by Utpal Chakraborty, SCERT, Raipur, Chattisgarh. 

The Council gratefully acknowledges the valuable contributions of the 
following participants of the Textbook Review Workshop : К. Balaji, TGT, 
Kendriya Vidyalaya, Donimalai, Karnataka; Shiv Kumar Nimesh, TGT, Rajkiya 
Sarvodaya Bal Vidyalaya, Delhi; Ajay Singh, TGT, Ramjas Senior Secondary 
School No. 3, Delhi; Rajkumar Dhawan, PGT, Geeta Senior Secondary School 
No.2, Delhi; Shuchi Goyal, PGT, The Airforce School, Delhi; Manjit Singh, TGT, 
Government High School, Gurgaon, Haryana; Pratap Singh Rawat, Lecturer, 
SCERT, Gurgaon, Haryana; Ritu Tiwari, Rajkiya Pratibha Vikas Vidyalaya, 
Delhi. i 

The Council acknowledges the support and facilities provided by Vidya 
Bhawan Society and its staff, Udaipur for conducting the third workshop of the 
development committee at Udaipur, and to the Director, Centre for Science 
Education and Communication (CSEC), Delhi University for providing 
library help. З 

The Council acknowledges ће academic and administrative support of 
Professor M. Chandra, Head, DESM, NCERT. 

The Council also acknowledges the efforts of Vijay Kumar, DTP Operator, 
Pragati Bharadwaj, Copy Editor; Abhimanu Mohanty and Kanwar Singh, 
Proof Readers; Deepak Kapoor, Computer Station Incharge, DESM, NCERT for 
technical assistance; APC Office, and the Administrative Staff; and the 
Publication Department of the NCERT. 


CONSTITUTION OF INDIA 


Part IV A (Article 51 A) 


Fundamental Duties 


Fundamental Duties — It shall be the duty of every citizen of India — 


(a) to abide by the Constitution and respect its ideals and institutions, the National 
Flag and the National Anthem; 


(b) to cherish and follow the noble ideals which inspired our national struggle for 
freedom; 


(c) to uphold and protect the sovereignty, unity and integrity of India; 
(d) to defend the country and render national service when called upon to do so; 


(e) to promote harmony and the spirit of common brotherhood amongst all the people 
of India transcending religious, linguistic and regional or sectional diversities; to 
renounce practices derogatory to the dignity of women; 


(f) to value and preserve the rich heritage of our composite culture; 


(9) to protect and improve the natural environment including forests, lakes, rivers, 
wildlife and to have compassion for living creatures; 


(h) to develop the scientific temper, humanism and the spirit of inquiry and reform; 
() to safeguard public property and to abjure violence; 


() to strive towards excellence in all spheres of individual and collective activity so 
that the nation constantly rises to higher levels of endeavour and achievement; 


(К) who is a parent or guardian, to provide opportunities for education to his child or, 
as the case may be, ward between the age of six and fourteen years. 


А Note for the Teacher 


athematics has an important role in our life, it not only helps in day-to- 

day situations but also develops logical reasoning, abstract thinking and 
imagination. It enriches life and provides new dimensions to thinking. The struggle 
to learn abstract principles develops the power to formulate and understand 
arguments and the capacity to see interrelations among concepts. The enriched 
understanding helps us deal with abstract ideas in other subjects as well. It also 
helps us understand and make better patterns, maps, appreciate area and volume 
and see similarities between shapes and sizes. The scope of mathematics includes 
many aspects of our life and our environment. This relationship needs to be brought 
out at all possible places. 

Learning mathematics is not about remembering solutions or methods but 
knowing how to solve problems. We hope that you will give your students a lot of 
opportunities to create and formulate problems themselves. We believe it would be 
a good idea to ask them to formulate as many new problems as they can. This 
would help children in developing an understanding of the concepts and principles 
of mathematics. The nature of the problems set up by them becomes varied and 
more complex as they become confident with the ideas they are dealing in. 

The mathematics classroom should be alive and interactive in which the children 
should be articulating their own understanding of concepts, evolving models and 
developing definitions. Language and learning mathematics have a very close 
relationship and there should be a lot of opportunity for children to talk about 
ideas in mathematics and bring in their experiences in conjunction with whatever 
is being discussed in the classroom. There should be no obvious restriction on 
them using their own words and language and the shift to formal language should 
be gradual. There should be space for children to discuss ideas amongst themselves 
and make presentations as a group regarding what they have understood from the 
textbooks and present examples from the contexts of their own experiences. They 
should be encouraged to read the book in groups and formulate and express what 
they understand from it. 

Mathematics requires abstractions. It is a discipline in which the learners learn 
to generalise, formulate and prove statements based on logic. In learning to abstract 
children would need concrete materials, experiences and known contexts as 
scaffolds to help them. Please provide them with those but also ensure that they do 
not get over dependent on them. We may point out that the book tries to emphasise 
the difference between verification and proof. These two ideas are often confused 
and we would hope that you would take care to avoid mixing up verification with 
proof. 


There are many situations provided іп the book where children will be verifying 
principles or patterns and would also be trying to find out exceptions to these. So 
while on the one hand children would be expected to observe patterns and make 
generalisations, they would also be required to identify and find exceptions to the 
generalisations, extend patterns to new situations and check their validity. This is 
an essential part of the ideas of mathematics learning and therefore, if you can find 
other places where such exercises can be created for students it would be useful. 
They must have many opportunities to solve problems themselves and reflect on 
the solutions obtained. It is hoped that you would give children the opportunity to 
provide logical arguments for different ideas and expect them to follow logical 
arguments and find loopholes in the arguments presented. This is necessary for 
them to develop the ability to understand what it means to prove something and 
also become confident about the underlying concepts. 

There is expectation that in your class, mathematics will emerge as a subject of 
exploration and creation rather than an exercise of finding old answers to old and 
complicated problems. The mathematics classroom should not expect a blind 
application of ununderstood algorithm and should encourage children to find 
many different ways to solve problems. They need to appreciate that there are 
many alternative algorithms and many strategies that can be adopted to find the 
solutions to a problem. If you can include some problems that have the scope for 
many different correct solutions it would help them appreciate the meaning of 
mathematics better. 

We have tried to link chapters with each other and to use the concepts learnt in 
the initial chapters to the ideas in the subsequent chapters. We hope that you will 
use this as an opportunity to revise these concepts in a spiraling way so that 
children are helped to appreciate the entire conceptual structure of mathematics. 
Please give more time to ideas of negative number, fractions, variables and other 
ideas that are new for children. Many of these are the basis for further learning of 
mathematics. 

We hope that the book will help in ensure that children learn to enjoy 
mathematics and explore formulating patterns and problems that they will enjoy 
doing themselves. They should learn to be confident, not feel afraid of mathematics 
and learn to help each other through discussions. We also hope that you would 
find time to listen carefully and identify the ideas that need to be emphasised with 
children and the places where the children can be given space to articulate their 
ideas and verbalise their thoughts. We look forward to your comments and 
suggestions regarding the book and hope that you will send us any interesting 
exercises that you develop in the course of teaching so that they can be included in 
the next edition. 
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ALL MEN ARE EQUAL 


“I believe implicitly that all men are bo 
India or in England or America or in any circtimstances whatsoeve 
have the same soul as any other. And it is because I believe in thi 
inherent equality of all men that I fight the doctrine of superiority © 
which many arrogate to themselves.” FA 

“I have fought this doctrine of superiority in South Africa inch | 
by inch, and it is because of that inherent belief that I delight in | 
calling myself a ѕсауепрег 8 &ріппег, a weaver, a farmer and a 
labourer.” #, ы i 

"I consider that it is ui any person to claim superiority 
over a fellow being. He mS superiority, at once forfeits the 
claim to be called a тай 3 

M. К. Gandhi 


Such teachers still exist in I "Ut Should not be necessary to 
sound the warning that I am not spégk g here of spiritual teachers 
who have the power to lead the aSpirants to liberation. Such 
teachers have no use for flattery. Respect for them must be natural 
and so is the love of the teacher for his pupil. That being so, the 
teacher is ever ready to give, and the pupil equally ready to receive. 
Ordinary things we may and do learn from anyone. For example, I 
may learn a great deal froma carpenter with whom I have nothing 
in common and who may even have many faults. I just buy from 
him the requisite knowledge even as I buy from a shopkeeper my 
needs. Of course, here too, a certain kind of faith is necessary. I 
must have faith in the knowl carpentry of the carpenter from 
whom I want to learn it. If I lack that faith, then it is clear I cannot 
learn anything from him. But devotion to a teacher is a different 
matter. Where education aims at the building of character, the old 
teacher-disciple relation is absolutely necessary. In the absence of 
a feeling of devotion to the teacher, the building of character must 
become difficult of achievement. ) 

The Problem of Education : p. 155. 


Chapter 1 
Knowing Our Numbers 


ТЕП introduction 


Counting things is easy for us now. We can count objects in large 
numbers, for example, the number of students in the school, and 
represent the numbers through numerals. We can also communicate 
large numbers using suitable number names. 


It is not as if we always knew how to convey large quantities in 
conversation or through symbols. Many thousands years ago, people 
knew only small numbers. Gradually they learnt how to handle larger 
numbers. They also learnt how to express large numbers in symbols. 
АП this came through collective efforts of human beings. Their path 
was noteasy, they struggled all along the way. In fact, the development 
of whole of mathematics can be understood this way. As human beings 
progressed, there was greater need for development of mathematics 
and as a result mathematics grew further and faster. 

We use numbers and know many things about them. Numbers help 
us count concrete objects, they help us to say which collection of 
objects is bigger and arrange things in order first, second, etc. Numbers 
are used in many different contexts and in many ways. Think about 
various situations where we use numbers. List five distinct situations 
in which numbers are used. 

We have enjoyed doing work with numbers. We have added, 
subtracted, multiplied and divided them. We have looked for patterns 
in number sequences and done many other interesting things with 
numbers. In this chapter, we shall move forward on such interesting 
things with a bit of review and revision as well. 


2 МАШЫ не ; 


1.2 Comparing Numbers 


As we have done quite a lot of this earlier, let us see if we remember, 
which is the greatest among these : 


(i) 92, 392, 4456, 89742 C Tam the greats > 
(ii) 1902, 1920, 9201, 9021, 9210 C Tam the gentes) 


So, we know the answers. 


Discuss with your friends and work out how you find the number that is 
the greatest. 


‘Try These Q 


Сап you instantly find the greatest number in each row and also which is 
the smallest number. 


1. 382, 4972, 18, 59785, 750 Ans. 59785 is the greatest and 
18 is the smallest. 
2. 1473, 89423, 100, 5000, 310 Ans. 
3. 1834, 75284, 111, 2333, 450 Ans. 


4. 2853, 7691, 9999, 12002, 124 Ans. 
. Was that easy? Why was it easy? 


We just looked at the number of di gits and found the answer. The greatest 
number has the most thousands and the smallest is only in hundreds or in 
tens. 

Make five more problems of this kind and give your friends to solve. 

Now, how do we compare 4875 and 3542? 

This is also not very difficult. 


These two numbers have the same number of digits. They are both in 


thousands. But the digit at the thousands place in 4875 is greater than that 
in 3542. Therefore, 4875 is greater than 3542. 


| 
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Next, tell which is greater, 4875 or 4542? Here too, the numbers have 
the same number of digits. Further the digits at the thousands place are same 
in both. What do we do then? We move to the next digit, that is to 
the digit at the hundreds place. The digit at the hundreds place is 
greater in 4875 than in 4542. Therefore, 4875 is greater than 4542. 

If the digits at hundreds place are also same in the two numbers, 
then what do we do? 


Compare 4875 and 4889 ; Compare 4875 and 4879. 


Try These Q 


Find the greatest and the smallest numbers. 


(a) 4536, 4892, 4370, 4452 (b) 15623, 15073, 15189, 15800 
(c) 25286, 25245, 25270, 25210: (d) 6895, 23787, 24569, 24659 


Make five more problems of this kind and give to your friends to solve. 


Qá 


1.2.1 How many Numbers can You Make? 
You would have done such exercises earlier. Let us do a few more of them. 
Suppose, we have 4 digits 7, 8, 3. 5. We are asked to make from these 
digits different 4 digit numbers, such that we do not repeat any of these 
digits in a number. Thus, 7835 is allowed, but 7735 is not. Make as many 
4 digit numbers as you can. 
Which is the largest number you can get? Which is the smallest number? 
The largest number is 8753 and the smallest is 3578. 
Think about the arrangement of the digits in both. Can you say how the 
largest number can be found? Write down your procedure. ' 


Try These Q 


1. Use the given digits without repetition and make the greatest and 
smallest four-digit numbers. 
(а) 2,8,7,4 (b) 9,7,4,1 (с) 4,7,5,0 
(аі). 1-7: 6; 2 (е) 5,4,0,3 
(Hini : 0754 is a 3- digit number.) 


Mathematics 
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2. Now make the greatest and the smallest four- digit numbers by using 
any one digit twice. 
(а) 1358; 7, (Б)9,.0;8. ... (6),.0, 4,9 (d) 8,5,1 
(Hint : Think in each case which digit will you use twice.) 


3. Make the greatest and the smallest 4-digit numbers üsing any four 
different digits, with conditions as given. 


(a) Digit 7 is always at Greatest 9 [81615] 


ones place Жш 
Smallest 1101217) 


(Note, the number cannot begin with the digit 0. Why?) 


(b) Digit4is always Greatest ФА] 
at tens place М 
Smallest eee AL, | 


(с) Digit 9 is always at Greatest r1] 


hundreds place a 
Smallest ed Ml | 
(d) Digit 1 is always at Greatest epee 


thousands place me 
Smallest ТҮН 


4. Take two digits, say 2 and 3. From them make four-digit numbers, 
using both the digits equal number of times. 
Which is the largest number? 
Which is the smallest number? 
How many different numbers can you make in all? 


Stand in proper order 
1. Who is the tallest? 
2. Who is the shortest? 
(a) Can you arrange them in the increasing order of their heights? 
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(b) Can youarrange them in the decreasing order of their heights? 


Ramhari Dolly Mohan Shashi 
(160 cm) (154cm) ` (158cm) (159 cm) 


Which to buy 
Sohan and Rita went to buy an almirah. There were many almirahs available 
with their price tags. 


f 


| 


Rs 26355 Rs 1897 Rs 2854 Rs 1788 А5 3975 


(а) Сап you arrange their prices in increasing order? 
(b) Can you arrange their prices in decreasing order? 


Try These Q 


Think of five more situations where you compare three or more quantities. 


Ascending order - Ascending order means arrangement from the smallest 
to the greatest. 

Descending order - Descending order means arrangement from the 
greatest to the smallest. 


Mathematics 
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Try These б 
11. Arrange the following numbers in ascending order. 
(a) 847, 9754, 8320, 571 
(b) 9801, 25751, 36501, 38802 
2. Arrange the following numbers in descending order. 
(a) 5000, 7500, 85400, 7861 
(b).1971, 45321, 88715, 92547 
Make ten such examples of ascending/descending order and solve them. 


1.2.2 Shifting Digits 
Have you thought what fun it would be if the digits in a number could shift 
(move) from one place to the other? 


Think about what would happen to 182. It could become as large as 821 
and as small as 128. Try this with 391 as well. 


Now think about this. Take any three-digit number and exchange the digit 
at the hundreds place with the digit at the ones place. 


(a) Is the new number greater than the former one? 
(b) Is the new number smaller than the former number? 
Write the numbers formed in both ascending and descending order. 


Before [7] [9] [5] 


Exchanging the 1st and the 3rd tiles 


After (|8 [9] |71 


If you exchange the 1st and the 3rd tile (i.e., digit), in which case does 
the number become larger? 

In which case does it become smaller? 

Try this with a 4-digit number. 
1.2.3 Introducing 10,000 
We know that, beyond 99 there is no 2-digit number. 99 is the greatest 
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2-digit number. Similarly the greatest 3-digit number is 999 and the greatest 
4-digit number is 9999. What shall we get if we add 1 to 9999? 


Lookatthepatten: 9-1 Shy OM usse d 
9941 = 100 ^210x10 
999+1 = 1000 -10х 100 
We observe that 


Greatest single digit number + 1 = smallest 2-digit number 
Greatest 2-digit number + 1 = smallest 3-digit number 
Greatest 3-digit number + 1 = smallest 4-digit number 


Should not we then expect that on adding 1 to the greatest 4-digit number, 
we would get the smallest 5-digit number, that is 9999 + 1 = 10000 


The new number which comes next to 9999 is 10000. It is called 
ten thousand. Further we expect 10000 = 10 x 1000. 


1.2.4 Revisiting Place Value 


You have done this quite earlier, and you will certainly remember the 
expansion of a 2-digit number like 78, 
78 - 7048 
= 7x 10+8 
Similarly, you will remember the expansion of a 3-digit number like 278, 
278 = 200 + 7048 
= 2х 100+7x 10 + 8 
We say 8 is at ones place, 7 is at tens place and 2 at hundreds place. 
Later on we extended this idea to 4-digit numbers. For example, the 
expansion of 5278 is 
5278 = 5000 + 200 + 70 + 8 
= 5 х 1000 + 2 х 100+ 7х 10+8 
Here, 8 is at ones place, 7 is at tens place, 2 is at hundreds place and 5 is 
at thousands place. 
With the number 10000 known to us, we may extend the idea further. We 
may write 5-digit numbers like 
45278 = 4x 10000 + 5x 1000 + 2 х 100+7х 10 + 8 
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We say that here 8 is at ones place, 7 at tens place, 2 at hundreds place, 5 
at thousands place and 4 at ten thousands place. The number is read as forty 
five thousand, two hundred seventy eight. Can you now write the smallest 
and the largest 5-digit numbers? 


Try These Q 


Read and expand the numbers wherever there are blanks. 


[Number - 
20000 - 
26000 
38400 


65740 


89324 


50000 
41000 
47300 
57630 
29485 
29085 
20085 
20005 


Number Name 
twenty thousand | 
twenty six thousand 
thirty eight thousand, 
four hundred 

sixty five thousand. 
seven hundred forty 


eighty nine thousand, 
three hundred 
twenty four 


Expansion 


2 x 10000 


2 x 10000 + 6 x 1000 


3 x 10000 4 8 x 1000 
+4x 100 


6 x 10000 + 5 x 1000 
+7х100+4х 10 


8 x 10000 + 9 x 1000 
+3х100+2х10+4х1 


Write five more 5-digit numbers, read them and expand them. 


1.2.5 Introducing 1,00,000 
Which is the greatest 5-digit number? 
Adding one to the greatest 5-digit number, should give the smallest 
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6-digit number : 
99,999 + 1 = 1,00,000 
This number is named опе lakh. One lakh comes next to 99,999. 
10 x 10,000 = 1,00,000 
We may now write 6-digit numbers in the expanded form as 
2.46,853 = 2 x 1,00,000 + 4 x 10,000 + 6 x 1,000 + 8 
х 100+5x 10+3x 1 


This number has 3 at ones place, 5 at tens place, 8 at hundreds place, 6 at 
thousands place, 4 at ten thousands place and 2 at lakh place. Its number 
name is two lakh, forty six thousand, eight hundred fifty three. 


Try These Q 
Read and expand the numbers wherever there are blanks. 


cee ners eh gU A LL COLL 


Number Number Name | Expansion 


— RE е, 


3,00,000 three lakh 3 x 1,00,000 
3.50.00 three lakh, fifty thousand 3 x 1,00,000 + 5 x 10,000 


3,53,500 .. three lakh, fifty three 3 x 1,00,000 + 5 x 10,000 
thousand five hundred 4 3x 1000 + 5 x 100 
4,57,928 


4,07,928 
4,00,829 
4,00,029 


1.2.6 Larger Numbers . 
If we add one more to the greatest 6-digit number we get the smallest 


smallest 8-digit number is one crore. jr erer 


ылым, wx. DRAS: 
Bate Шана жс ыж ES * 


tern Ta 2 % у 
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Complete the pattern : Remember 
9-1 = 1 hundred = 10 tens 
99 +1 = 100 I thousand = 10 hundreds 
= 100 tens 
же С 1 lakh = 100 thousands 
9,999 + 1 а А = 1000 hundreds 
99,999 3.1 кауыз. «cial 1 crore = 100 lakh 
9,99,999+1 = = 10,000 thousands 
99,99,999'+ 1 - 1,00,00,000 r 
Try These) ! 
1. Whatis 10-1 =? 2. What is 100 1 =? 
3. What is 10,000 - 1 =? 4. What is 1,00,000 — 1 =? 
5. What is 1,00,00,000 — 1 =? 7 
(Hint : Use the above pattern) 4% 


We come across large numbers іп many different situations. For example, 
while the number of children in your class would be a two digit number, the 
number of children in your school would be a 3 or 4-digit number. 

The number of people in the nearby town would be much larger. 

Is ita 5 or 6 or 7-digit number? 

Do you know the number of people in your state? 

How many digits would that number have? 


What would be the number of grains іп a sack full of wheat? A 5-digit . 
number, a 6-digit number or more? 


Try These 
1. Give five examples where the number of things counted would be 


more than a 6-digit number. 


2. Starting from the largest 6-digit number, write the previous five 
numbers in descending order. 

3. Starting from the smallest 8-digit number write the next five numbers 
in ascending order and read them. 
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1.2.7 An Aid іп Reading and Writing Large Numbers 
Try reading the following numbers : 


(a) 279453 (b) 5035472 
(c) 152700375 (d) 40350894 
Was it difficult? 


Did you find it difficult to keep track? 
Sometimes it helps to use indicators to read and write large numbers. 


Shagufta uses indicators which help her to read and write large numbers. 
Her indicators are also useful in writing the expansion of numbers. For 
example, she identifies the digits in ones place, tens place and hundreds 
place in 257 by writing them under the tables O, T and H as 

Hoc О Expansion 

2055 7 2х 100+ 5х 10+7х1 

Similarly, for 2902, she has 

Th H T О Expansion 

9 0 2 2х 1000 + 9 х 100+ 0х 10+ 2х 1 

She extends this idea to numbers upto lakh as seen in the following table. 
(Let us call them Shagufta's boxes) Fill the entries in the blanks left. 


Name f 


7| 3 |4 |5 |4 |3 |Sevenlakh thirty 
four thousand five 
hundred | 
forty three 


| Number 


7,34,543 


3x 10,00,000 
+2 х 1,00,000 
* 7 x 10,000 
+ 5x 1000 
4 8x 100 
+2х10+9 


32,75,829 
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Similarly, we may include numbers upto crore as shown below : 


| fi [8 [T To [Number Nine 
2,57,34,543 2 5 7 3 4 Ор ee S 
5 3 2 7 5 8 | 2 | 9|5хуйуе | 
crore, thirty 
two lakh, | 
seventy five | 
thousand, | 
eighthundred | 
twenty | 
| піпе | 


65,32,75,829 
You сап make other formats of tables for writing the numbers in expanded form. 


Use of Commas 


You must have noticed that in writing large numbers in the sections above 
we have often used commas. Commas help us in reading and writing large 
numbers. In our Indian System of Numeration we use ones, tens, hundreds, 
thousands and then lakh and crore. Commas are used to mark thousands, 
lakh and crore. The first comma comes after hundreds place (3-digits from 
the right) and marks thousands. The second comma comes two digits later 
(5-digits from the right). It comes after ten thousands place and marks 
lakh. The third comma comes after another two digits (7-digits from the 
right). It comes after ten lakh place and marks crore. 
Forexample, 5, 08, 01, 592 
3, 32, 40, 781 
7, 27, 05, 062 
Try reading the numbers given above. Write five more numbers in this 
form and read them. | 


International Numeration System 


In the International System of Numeration, as it is being used we have 
ones, tens, hundreds, thosuands and then millions. One million is a 
thousand thousands. Commas are used to mark thousands and 
millions. It comes after every three digits from the right. The first comma 
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| marks thousands and the next comma marks millions. For example, 

| the number 50,801,592 is read іп the International System as 50 
million, eight hundred and one thousand, five hundred and ninety 
| two. In the Indian System it is five crore, eight lakh, one thousand five 
hundred ninety two. 


| How many lakh make a million? 
How many millions make a crore? 


| Take three large numbers. Express them in both Indian and 
International Numeration systems. 


| This may interest you : 


| To express numbers larger than a million, a billion is used in the | 
| International System : 


I billion = 1000 million 


Do you know? 
India's population increased by 
27 million during 1921-1931; 
37 million during 1931-1941; 
44 million during 1941-1951; 
78 million during 1951-1961! 


How much was the increase during 
1991-2001. Try to find out. 

Do you know what is India's 
population today? Try to find this, 
too. 


Try These Q 
1. Read these numbers. Write them using Shagufta’s boxes and then 
write their expanded forms. 
(1) 475320 (ii) 9847215 
(iii) 97645310 (iv) 30458094 
(a) Which is the smallest number? 
(b) Which is the greatest number? 
(c) Arrange these numbers in ascending and descending order. 
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2; (i) 527864 (ü) 95432 
(iii) 18950049 (іу) 70002509 
(a) Write these numbers using Shagufta's boxes and then using 
commas. 


(b) Which is the smallest number? 
(c) Which is the greatest number? 
(d) Arrange these in ascending and descending order. 
3. Takethree more groups of large numbers and do the exercise given above. 


Can you help me write the numeral? 

To write the numeral for a number you can follow the boxes again. 
(a) Forty-two lakh seventy thousand eight. 
(b) Two crore ninety lakh fifty-five thousand eight hundred. 
(c) Seven crore sixty thousand fifty five. 

| Try These с) 

1. You have the following digits 4, 5, 6, 0, 7 and 8. Using them make 
five numbers each with 6 digits. 
(a) Put commas for ease of reading. 
(b) Arrange them in ascending and descending order. 


2. Takethe digits 4, 5,6, 7, 8 and 9. Make any three numbers each with 
8 digits. Put commas for ease of reading. 


3. From the digits 3, 0 and 4 make five numbers each with 6 digits. Use 


commas. 
С 56 X EXERCISE 1.1 
Қа 
1. ЕШіп the blanks: 
(a) llakh = ten thousand. 
(b) I million = hundred thousand. 


(c) l crore = ten lakh. 
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(d) 1 crore = million. 
(e) 1 million = lakh. 
2. Place commas correctly and write the numerals: 
(a) Seventy-three lakh seventy-five thousand three hundred seven. 
(b) Nine crore five lakh forty-one. 
(c) Seven crore fifty-two lakh twenty-one thousand three hundred two. 
(d) Fifty-eight million four hundred twenty-three thousand two hundred two. 
(е) Twenty-three lakh thirty thousand ten. 
3. Insert commas suitably and write the names according to Indian system of 
numeration: 
(a) 87595762 (b) 8546283 (c) 99900046 (d) 98432701 
4. Insert commas suitably and write the names according to International system of 
numeration : 
(a) 78921092 (b) 7452283 (c) 99985102 (d) 48049831 


1.3 Large Numbers in Practice 


In the earlier classes, we have learnt that we use centimetre (cm) as a unit 
of length. For measuring the length of a pencil, the width of our book or 
note books etc., we use centimetres. Our ruler has marks on each centimetre. 
For measuring the thickness of a pencil, however, we find centimetre too 
big. We use millimetre (mm) to show the thickness of a pencil. 
(a) 10 millimetres = 1 centimetre 
To measure the length of the classroom or the school building, we shall 
find centimetre too small. We use metres for the purpose. 
(b) 1 metre = 100 centimetres = 1000 millimetres 
Even metre is too small, when we have to state distances between cities, 
say, Delhi and Mumbai, or Delhi and Kolkata. For this we need kilometres 
(km). 
(c) 1 kilometre = 1000 metres 
How many millimetres make | kilometre? 
Since 1 m = 1000 mm 
1 km = 1000 m = 1000 x 1000 mm = 10,00,000 mm 
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Try Thesea 
1. How many centimetres make a kilometre? 


2. Name five large cities in India. Find their population. Also, find 
distance in kilometres between each pair of these cities. 


We go to the market to buy rice or wheat, we buy itin / —7 
kilograms (kg). But items like ginger or chillies which we do г E 
not need in large quantities, we buy in grams (g). We know \ ША 
1 kilogram = 1000 grams. Зай 
Have you noticed the weight of the medicine tablets that we take when 
we fall sick? It is very small. It is in milligrams (mg). 
1 gram = 1000 milligrams. 


Try These c; 


1. How many milligrams make one kilogram? 
2. А box of medicine tablets contains 2,00,000 tablets each weighing 


20 mg. What is the total weight of all the tablets in the box in grams 
and in kilograms? 


What is the capacity of a bucket for holding water? It is usually 20 litres. 
Capacity is given.in litres. But sometimes we need a smaller unit, it is 
millilitres. A bottle of hair oil, a cleaning liquid or a soft drink have labels 
which give the quantity of liquid inside in millilitres (ml). 

1 litre = 1000 millilitres. 

Note that in all these units we have some words common like kilo, milli 
and centi. You should remember kilo is the largest and milli is the smallest; 
kilo shows 1000 times greater, milli shows 1000 times smaller, i.e. 
1 kilogram = 1000 grams , 1 gram = 1000 milligrams. 

Similarly, centi shows 100 times smaller, i.e. 1 metre = 100 centimetres. 
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Ty Thesei em 


1. Abus started its journey and reached different places with a speed of 
60 km/hour. The journey is shown below. 


(i) 
(ii) 
(iii) 


(iv) 


I- ке. 


2 


Things 
Apples 
Oranges 


Combs , , 
Tooth brushes В. 10. бог оће | 


Pencils 


Note books Кв 6 for one 


Find the total distance covered by the bus from Ato D. 


Find the total distance covered by the bus from D to С. 

Findsthe::totaladistancel; aa 

covered by the bus, if it | (oom 

starts from A and returns | 

back to A. | 

Can you find the. 

difference of distances animi. КҮ TEESE 

from C to D and D to E? 

Find out the time taken by the bus to reach 

(a) AtoB(b) С toD (c) EtoG (d) Total journey 
Raman's Shop 


Price 


Rs 40 per kg. 
Rs 30 per kg. 
‚ Rs3 for one 


Re 1 for one 


Soap Cakes Rs 8 for one 


The sales during the last year -- 
ат 


Apples. 

Oranges 3004 kg. 
Combs 22760 
Tooth brushes 25367 
Pencils 38530 
Note books 40002 


Soap Cakes . 20005 
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(a) Can you find the total weight of apples and oranges Raman 

sold last year? 

Weight of apples = kg. 

Weight of oranges = kg. 

Therefore, total weight = kg + kg = kg. 
Answer - The total weight of oranges and apples = 

(b) Can you find the total money Raman got by selling apples? 

(c) Can you find the total money Raman got by selling apples 
and oranges together? 

(d) Make a table showing how much money Raman received from 
selling each item. Arrange the entries of amount of money 
received in descending order. Find the item which brought 
him the highest amount. How much is this amount? 


We have done a lot of problems that have addition, subtraction, 
multiplication and division. We will try solving some more here. Before 
we start, look at these examples and follow the method of the problem and 
how they have been solved. 


Example 1 : Population of Sundarnagar was 2,35,471 in the year 1991. 
In the year 2001 it was found to have increased by 72,958. 
What was the population of the city in 2001? 

Solution : Population of the city in 2001 
= Population of the city in 1991 + Increase in population 
= 2,35,471 + 72,958 
Now 235471 

% 72958 


308429 


Salma added them by writing 235471 as 200000 + 35000 + 
471 and 72958 as 72000 + 958. She got the addition as 
200000 + 107000 + 1429 = 308429, Mary added it as 
200000 + 35000 + 400 + 71 + 72000+ 900 + 58 = 308429 


Answer : Population of the city in 2001 was 3,08,429. 


Example 2 


Solution 


Example 3 


Solution 
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: In one state the number of bicycles sold in the year 2002- 


2003 was 7,43,000: In the year 2003-2004, the number of 
bicycles sold was 8,00,100. In which year were more 
bicycles sold? and how many more? 


: Clearly 8,00,100 is more than 7,43,000. So, in that state, 


more bicycles were sold in the year 2003-2004 than in 
2002-2003. Now 
800100 
— 743000 


057100 


Check the answer by adding 
743000 
* 57100 


800100 (the answer is right) 
Can you think of alternative ways of doing this? 
Answer : 57,100 more bicycles were sold in the year 
2003-2004. 


: The town newspaper is published every day. One copy has 


12 pages. Everyday 11,980 copies are printed. How many 
total pages are printed for all copies everyday? 


: Each copy has 12 pages. 


Hence 11,980 copies will have 12 x 11,980 pages. 
What would this number be? More than 1,00,000 or lesser. 


Let us see. 
Now 11980 
x 12 
23960 
4 119800 


143760 


Answer : Every day 1,43,760 pages are printed for all copies. 
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Example 4 + The number of sheets: of paper available for making 
notebooks is 75,000. :Each sheet makes 8 ‘pages of a 
notebook. Each notébook contains 200 pages. How many · 
notebooks сап be-made from the paper available? 
Solution : Eachsheetmakes8pages. ^ 
Hence, 75,000 sheets make 8 x 75,000 pages, 
75000 
В 
600000 
‚ Thus 6,00,000 pages are available for making note books. 


Now, 200 pages make 1 notebook. i 
Hence, 6,00,000 pages make 6,00,000 + 200 note books, 


3000 
Now, 200 | 600000 | 
7 600 | 
0000 ч | 
; The answer is 3,000 notebooks. 


EXERCISE 1.2 


L. A book exhibition was held for four days in a school. The number of tickets sold 
` atthe counter on the first, second, third and final day was respectively 1094, 
1812, 2050 and 2751. Find the total number of tickets sold on all the four days. 

2. Shekhar is a famous cricket player. He has so far scored 6980 runs in test matches. 
He wishes to complete 10,000 runs. How many more runs does һе need? ` 

3. Шап election, the successful candidate registered 5,77,500 votes and his nearest 
rival secured 3,48,700 votes. By what margin did the successful candidate win 
the election? 

4. Kirti Bookstore sold books worth Rs 2,85,891 in the first week of June. The 
bookstore sold books worth Rs 4,00,768 in the second week of the month. 
How much was the sale for the two weeks together? In which week was the 
sale greater and by how much? 


UA 
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_ Find the difference between the greatest and the least number that can be written 


using the digits б, 2,7,4, 3 each only once. 


. Amachine, on an average, manufactures 2,825 screws a day. How many screw 5 


did it produce in the month of January 2006? 


‚ A merchant had Rs 78,592 with her. She placed an order for purchasing 40 
- radio sets at Rs 1200. Е How pue SROney will remain NUM her after the. 
purchase? И ў 

DA student  maltiplied7 7236 by 65 ied of sine by 56. Ше ENS was 

his answer greater than t the correct jane] (ші Хоп do: порано! todo both’ ae 


the multiplications). · 


s To stitch.a shirt 2: m 15 ст Ойы is ойы: Ош n 40 Qin cloth, m E nl 
: how many s shirts can be stitched arid. how much cloth will remain? Ag EDEN 

. Medicine is ‘packed i in ‘boxes, each weighing 4kg5 500 g. How л 
; many such boxes сап, be loader ina уап! ri which, сарпо aay Xr 

эт реуола 800 КЕ? : Е е Ў 

Тһе distance between ‘he School aud the house oti à pues is T km 875ї m. 

m Everyday she walks Бош ways |. between hér school and home. Find the total H 
- distance covered by herin six days. Ве 

“А vessel has 4 litres ànd 500 ml of curd. In how many isos ‘each of 25 шї i. 


capacity, can it be йез? - 


da 3. 1 Estimation. 


t2 


“News: 


. Indiadrew with Pakistan in a ККУ match Pe ірі б 51,000 spectators 


in the stadium and 40 million television viewers world wide. `` 
Approximately 2000 people were killed and more than 50000 injured 
in a cyclonic storm in ‘coastal areas of India and Bangladesh. 


Over 20,000 pene enjoyed the show of magician O.P. Sharma last 
week. 


‚ Over 13 million passengers are re carried o over 63,000 kilometre route of 


railway track every day. 


n Can we say that. there were exactly as many peopleas ast ihe numbers quoted 


ER n these news tens! For example. | 


у: abc 5,555 й E 


Mathematics 
22 


the stadium? 


(b) Again in (1), did exactly 40 million viewers watched the match on 
television? 


(a) In (1), were there exactly 51,000 spectators in 


(c) The word approximately itself shows that the number of people 
killed and injured due to the cyclonic storm were not exactly 2000 
. and 50000 respective: y. The number might be slightly more than or | . 


lessthanthenumbershown. .- ^ - 
(d) Similarly the exact number of passengers carried by Indian railways 
may not be equal to the given number, but more or less near to it. 

The quantities given in the examples above are not exact coünts, but are 
estimates to give an idea of the quantity. 

Where do we approximate : Imagine a big celebration at your home. 
The first thing you do is to find out roughly how many guests may visit you. 
Can you get an idea of the. exact number of visitors? It is practically 
impossible. 

The finance minister of the country presents a budget annually. The 
minister provides for certain amount under the head ‘Education’. Can the 
amount be absolutely accurate? It can only be a reasonably good estimate 
of the expenditure the country needs for education during the year. 

Think about the situations where we need to have the exact numbers and 
compare them with situations where you can do with only an approximately 
estimated number. Give three examples of each of such situations. 


1.3.2 Estimating to the Nearest Ten by Rounding Off 
Look at the following : 


[ш Ей Ес Ей 
(a) Find which flags are closer to 260. 
(b) Find the flags which are closer to 270. 


Locate the numbers 10,17 and 20 on your ruler. Is 17 nearer to 10 оғ 
20? The gap. between 17 and 20 is smaller when compared to the gap 
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between 17 and 10. So, we round off 17 as 20, correct to the nearest tens. 
к 
ТТТІТІТІШІТІШІПЕТТІТІІ iad as 
123456789 101M 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 


Now consider 12, which also lies between 10 and 20. However, 12 is 


closer to 10 than to 20. So we round off 12 to 10, correct to the nearest tens. 


How would you round off 76 to the nearest tens? Is it not 80? 
We see that the numbers 1,2,3 and 4 are nearer to 0 than to 10. So, we 
round off 1,2,3 and 4 as 0. Number 6, 7, 8, 9 are nearer to 10, so we round 
them off as 10. Number 5 is equidistant from both 0 and 10, it is a common 
practice to round it off as 10. | 


Try These Q 
Round these numbers to the nearest tens. 
28 32 52 41 39 48 
64 59 99 215. (22432 2936 


1.3.3 Estimating to the Nearest Hundreds by Rounding Off 
410 is nearer to 400 or to 500? 

410 is closer to 400, so it is rounded off to 400, correct to nearest 
hundred. 

889 lies between 800 and 900. 

It is nearer to 900, so it is rounded off as 900 correct to nearest hundred. 

Numbers 1 to 49 are closer to 0 than to 100, and so are rounded off to 0. 

Numbers 51 to 99 are closer to 100 than to 0, and so are rounded off to 
100. Number 50 is equidistant from 0 and 100 both. It is a common practice 
to round it off as 100. 

Check if the following rounding off is correct or not : 

841 —> 800; 9537 —» 9500; 49730 —» 49700; 

2546 -> 2500; 286 —» 200; -5750 --> 5800; 

168 -> 200; 149 —» 100; 9870 —> 9800. 

Correct those which are wrong. 
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1.3.4 Estimating to the Мол: Thüsánds by Rounding Off 


We know that numbers 1 to 499 are nearer to 0 than to 1000, so these 
numbers are rounded off as 0. 


The numbers 501 to 999 are nearer to 1000 than 0 so they are rounded 
off as 1000. " 


| Nuinber 500i is also rounded off as 1000. 
22 Check the eres Тердің: off: 


3859440) 3000; ` 253552. e 53000; 


264042». 6000; е Қа 265437: —> 565000; 
` 7805 =» 7000; 4,9499: — 4000, 


ы” Correct those which. are wong: 
2 Шу These cy. 


. Round off the given numbers to the hearest tens, hundreds and thousands. 


; Given Number Approximated toNearest Rounded Form 
75 847 ‚ Tens 


i 75847: ; ` Hundreds 
2.7547 - Thousands 
275847 ^ "Ten thousands 


1.3.5 Estimating Outcomes of Number Situations 
How do we add numbers? We add nu 
(.e., the given method) systematically. We write the numbers taking care 


that the digits in the same place (ones, tens, hundreds etc. )are in the same 
column. For example, 3946 + 6579 *- 2050 is written as - 


mbers by following the algorithm 
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We then add the numbers іп the column of ones: We carry forward the 
appropriate number to the tens place, if necessary, as would be in this case. 
We then similarly add the numbers in the tens column and this goes on. You 
can complete the rest of the sum yourself. This procedure obviously takes: 
time. E ` seines : ET 


There are many situations where we need to find. answers more quickly. 
For example, when you go to a mela or thé market with some money, the 
variety and extent of attractive things around you make you.want all. You 
need to quickly decide which things you can buy. So you need to estimate 
the amount you need. It is the sum of the prices of things you want to buy. 

On a particular day a trader is to receive money from two sources. The 
money he is to receive on that day is Rs 13,569 from one source and 
Rs 26.785 from another. He has to pay Rs 37,000 to someone else by the. 
evening. He rounds off the numbers to their nearest thousands and quickly 
works out the rough answer, He is happy that he has enough money. Do you. 
— think he would have enough money? Can you tell it without doing the exact 
sum? PUE PTT dix 7507 ib 
Sheila and Mohan have to plan their monthly expenditure. They know 

their monthly expenses on transport, on school requirements, on groceries, 
on milk, and on clothes and also other regular expenses. This month they 
have to go for visiting and buying gifts. They estimate the amount they 
would spend on all this and then add to see, if what they have, would be 
enough. ; Rus сч ce тат 

< Would they round off to thousands as the trader Фа | 

. Think and discuss five more situations where we have to estimate sums 
- or remainders. paie coco EO CRAS a | | 
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Did we use approximation to the same place in all these? 
There are no rigid rules when you want to estimate the outcomes of 
numbers. The procedure depends on the degree of accuracy required, 


how quickly the estimate is needed and most important, how sensible 
the guessed answer would be. 


1.3.6 To Estimate Sum or Difference _ aum hx ; 
AS we have seen above we сап round off a number to any place. The trader 
rounded off the amounts to the nearest thousands and was satisfied that he 


Example 5 : Estimate: 5,290 + 17,986. 
Solution © : You find 17,986 > 5,290, 
Round off to thousands. 
17,986 is rounded off to 18,000 
*5,290 is rounded off to * 5,000 


Estimated sum = 23,000 


Does the method work? You may attempt to find the actual 
answer and verify if the estimate is reasonable. 
Example 6 : Estimate: 5,673 — 436. 
Solution : To begin with we round off to thousands. (Why?) 
5,673 rounds off to 6, 
— 436 rounds off to =O 
Estimated difference — 6,000 
This is not a reasonable estimate. Why is this not reasonable? 
To get acloser estimate, let us try rounding each number to 


hundreds, 
5,673 rounds off to 5,700 
— 436 rounds off to - 400 


= 
Estimated difference = 5,300 
This is a better and more meaningful estimate. 
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саж ЕХЕКСІБЕ 1.3 
(1) Estimate: 
(a) 730 + 998 (b) 796 – 314 
(с) 12,904 + 2,888 (d) 28,292 – 21,496 
` Маке ten more such examples of addition, subtraction and estimation E their 
outcome. -` : ` 4 


(2) Givearough estimate té (бу rounding ¢ oft to nearest hündréds and also a closer 
estimate (by rounding off to nearest tens): i 


(а) 439 4.334 + 4,317 (Ы) 1, ‚08, 734 = 47 599° 
(с) 8325 —491 (d) 4, 89,348 - - 48, 365 
Make four more an such examples. 


1.4 To ‘pes Products or Quotients 


How do we estimate product? 

What is the estimate for 19 x 78. 

It is obvious that the product is less than 2000. Why? 

If we approximate 19 to the nearest tens we get 20 and then approximate 
78 to nearest tens we get 80 and 20 x 80 = 1600 

Look at 63 x 182. 

If we approximate both to the nearest hundred. we get 100 x 200 = 
20,000. This is much larger than the actual product. So what do we do? To 
get a more reasonable estimate we try rounding off 63 to the nearest 10, 
that is 60, and also 182 to the nearest ten, 1.е., 180. We get 60 x 180 or 
10,800. This is a good estimate, but is not quick enough. 

If we now try approximating 63 to 60 and 182 to the nearest hundred, 
i.e., 200, we get 60 x 200, and this number 12,000 is a quick as well as 
good estimate of the product. 

The general rule that we can make is therefore, Round off each factor to 
its greatest place, then multiply the rounded off factors. Thus in the above 
example, we rounded off 63 to tens and 182 to hundreds. 
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Now estimate 81 x 479 using this rule : 

479 is rounded off to 500 (rounding off to hundreds), 
and 81 is rounded off to 80 (rounding off to tens). 
The estimated pci = 500 x 80- 40,000 


es. or you: will һе fo check y your a answers. te 
he multiplication. 37 X 1889, but: are по Эше; 


| ds close: to 80, 000; ‘it is ‘probably js 
i lose | to 8000 or 5, 00 боо. (тошуп is: 


us "Sisi bought 6 note book fi hy the market and the cost was Rs 10 per 
oe book. Her sister Sama also bought 7 note е books of the same type. Find the 

5% total uy they paid; э. 
- Seema calculated the Мет calculated the 
. amount like this amount like this 
Bm бх 10+7х 10 6+7 =13 

| = 60+ 70 and 13 x 10 
Ans. = Rs 130 Ans. = Rs 130 


You can see that Seema's and Meera's ways to get the answer are a bit 
different. But both give the correct result. Why? 
Seema says, what Meera has done is 7 + 6 x 10. 


` Appu points out that 7 + 6x 10 27. 60 = 67. Thus this is not what 
-Meera had ий, zn the three students are confused. 


Knowing Our Numbers 29 


То avoid confusion in such cases we may use brackets. We can ies the 
numbers 6 and 7 together using a bracket, indicating that the pack is to be 
treated as a single number. Thus thé answer WU RA "e 

(6 + 7) x 102 13 x 10 


This is what Meera did. She first added 6 and 7 and then multiplied the 
sum by 10. 


This clearly tells us : First, turn everything inside the brackets ( ) into 
a single number and then do the operation outside which in this case is 
to multiply by 10. 


y THESE Ce ninn 


Write the expressions for each of the following using brackets. 
(a) Four multiplied by the sum of nine and two. 
(b) Divide the difference of eighteen and six by four. 
(c) Forty five divided by three times the sum of three and two. 
. Write three different situations for (5 + 8) x 6. 
(One such situation is : Sohani and Reeta work for 6 days; Sohani 
works 5 hours a day and Reeta 8 hours a day. How many hours do 
both of them work ina week?) | 
3. - Write five situations for the following where brackets oe be necessary. ` 


(a) ds -3) ДБ) : s *2) (10:23) :» 


to 


1 4.2 Expanding йал 3 . 

Now observe how use of brackets allows us to follow our JUNG 
systematically. Do you think that it will be easy to keep a track of what 
steps we have to follow without using brackets? 


(1) 7х 109 -7х(100-9)-7х 100 +7 x 9 = 700 + 63 = 763 
(ii) 102 x 103 = (100 + 2) x (100 + 3) 

= 100x 100-2х100-100х3-2х3 

= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6 

= 10,506 
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(ii) 17 x 109 = (10 + 7): х 109 = 10> x 109+ 7 x 109 
= 10 x (100 + 9) +7 x (100 + 9) 
=10х100+10х9+7х100+7х9 
= 1000 + 90 + 700 + 63 = 1,790 + 63 = 1,853 
It is а common practice in a sum, like 68 = 6 x 10 + 8 to carry out the 
multiplication 6 x 10 — 60 first and then add 8. Because of the common 


practice, no confusion is likely and therefore, you may not use brackets as 
68 = (6 x 10) + 8. 


1.4.3 Roman Numerals 


We have been using the Hindu-Arabic numeral system 

so far. This is not the only system available. One of 

the early systems of writing numerals is the system of 

Roman numerals. This system is still used in many 

places, for example, we can see the use of Roman 

numerals in clocks, it is also used for classes in the 

school time table etc. 
Find three other examples, where Roman numerals are used. 
Тһе Roman numerals 


^ ; к Ер. 
түт 1 4233; 4 5 ,6,7,8,9 aid 10 respectively. Thisi is ; followed by XI for 11, 
XII for 12,... till XX for 20. Some more Roman numerals аге: 
Bryce partea Ww M 
TEES 10 50 100 500 1000 
The rules for the system are : 
(a) Ifasymbolis repeated, its value is added as many times as it occurs: 
i.e. ILis equal 2, XX is 20, and XXX is 30. 
(b) A symbolis not repeated more than three times. But the symbols 
V, Land D are never repeated. 


(c) If a symbol of smaller value is written to the right of a symbol of 
greater value, its value gets added to the value of greater symbol. 
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VI 254126 XH =10+2=122 
and LXV = 50 + 10 + 5 = 65 
(d) Ifasymbol of smaller value is written to the left of a symbol of greater 
value, its value is subtracted from the value of the greater symbol. 
IV =5-1=4 IX 210-129 
XL = 50 - 10 = 40 XC = 100 - 10 = 90 
(e) The symbols V, Land D are never written to the left of a symbol of 
greater value, i.e. V, Land D are never subtracted. 
The symbol I can be subtracted from V and Xonly — 
| The symbol X can be subtracted from L, M and C on у. P 
Following these rules we get 


ign e TOREM 1007- С 
= 209 XX 

Son at 30 = XXX 

A ДАУ ZU ХИ 

ЕУ SOR SE 

б M 60 = EX 

pae 70 - LXX 

8. SVE 80 = LXXX 

9 = IX 90. = XC 


(a) Write down the missing numbers in the above table numbers in Roman 
numerals. 


(b) XXXX, VX, IC, XVV are not written. Can you tell why? 
Example7 : Write in Roman Numerals (a) 69 (b) 98 


Solution :(a) 69 26049 (b 98 29048 
= (50 + 10) + 9 = (100 — 10) + 8 
=LX+IX =XC+ VIII 


69 =LXIX 98 -ХСУШ 
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EE 


“Try These Q - 


Write in Roman numerals. 
E 93 29h92 


аа messem Aree CRRA es os esten нее ка ыл. —————— B 


What have we discussed? 


1. Betweentwo given numbers, one with a larger number of digits is the larger 
number. If the number of digits in the given numbers is the same, we look for 
their left most digits. That number is larger, which has a larger leftmost digit. If 
this digit also happens to be the same in the given number, we look at the next 
digit and so on. 

2. We follow a procedure similar to the above procedure in arranging a given 
group of numbers in the descending (from the largest to the smallest) or ascending 
(from the smallest to the largest) order. 

3. Informing numbers from given digits, we should be careful to see if the conditions 
under which the numbers are to be formed are satisfied. Thus to form the largest 
four digit number from 7, 8, 3, 5 without repeating a single digit, we note that 

| we need to use all four digits, that the largest number can have only 8 as the left 
most digit. 


. 4. Thesmallest four digit number is 1000 (one thousand). It follows the largest 


‘three digit number 999. Similarly, the smallest five digit number is 10,000. Iis Ж 


ten thousand and follows the largest four digit number 9999. 


Further, the smallest six digit number is 100,000. It is one lakh and follows the 


` largest five digit number 99,999. This carries on for higher digit numbers in а 
similar manner. 


5. Useofcommas helps in reading and writing large numbers. In the Indian system 
of numeration ууе have commas after 3 digits starting from the right and thereafter 
every 2 digits. The commas after 3, 5 and 7 digits separate thousand, lakh and 
crore respectively, In the International system of numeration commas are placed 
after every 3 digits starting from the right. The commas after 3 and 6 digits 
separate thousand and million respectively. 


6. Inanumber the first digit from the right shows ones, the second shows tens and 
so on. 


10. 


13. 


14. 


Knowing Our Numbers 33 
Large numbers are needed in many places in daily life. For example for giving E 
number of students in a school, number of people in a village or town, money 
paid or received in large transactions (paying and selling), in measuring large 
distances say betwen various cities in a country or in the world and so on. 
Remember kilo shows 1000 times larger, Centi shows 100 times smaller and 
milli shows 1000 times smaller, thus, 1 kilometre = 1000 metres, 1 metre 
= 100 centimetres or 1000 millimetres, etc. 


There are a number of situations in which we do not need the exact quantity but 
need only a reasonable guess or an estimate. For example, while stating how 
many spectators watched a particular international hockey match we state the 
approximate number, say 51,000, we do not need to state the exact number. 
Estimation involves approximating а quantity to an accuracy required. Thus 
4117 may be approximated to 4100 or to 4000, i.e. to the nearest hundred or 
to the nearest thousand depending оп our need. 


. Innumber of situations we have to estimate the outcome of number operations. 


This is done by rounding off the numbers involved and getting a quick, rough 
answer. This helps in making decisions in buying (what and how much), in 
planning (a journey, a purchase), in cooking, and so on. 

Estimating the outcome of number of action is useful also in checking answers in 
the problems you do. 

In problems where we need to carry out more than one number operation, 
confusion may arise regarding the order in which the operations are carried out. 
Use of brackets allows us to avoid this confusion. ; 
In various parts of the world people used various systems of writing numerals. 
What we use is the Hindu-Arabic system of numerals. Another system of writing 
numerals, which is still used in several places, is the Roman system. 


Сһарїег 2 
Whole Numbers 


Т Піпігодасбов 


Ав we know, we use 1, 2, 3, 4,... when we begin to count. They come 
naturally when we start counting. Hence mathematicians call the 
counting numbers as Natural numbers. 


Predecessor and Successor 


Given any natural number you can add 1 to that number and get the next 
number. That is, you get its successor. 


The successor of 16 is 16 + 1 = 17, that of 19 is 19 +1 = 20 and so 
on. 


The number 16 comes before 17, we say that the predecessor of 17 is 
17-1-16, the predecessor of 20 is 20 — 1 = 19, and so on. 


Try Thesea 


1. Write the predecessor and successor of 19; 1,997; 12,000; 49; 
1,00,000; 24,40,701; 1,00,199; 2,08,090. 

2. Isthere any natural number that has no predecessor? 

3. Is there any natural number which has no successor? Is there a last 
natural number? 


The number 3 has a predecessor and a successor. What about 2? The 
successor is 3 and the predecessor is 1. Does 
1 have both a successor and а predecessor? 

We can count the number of children in 
our school; we can also count the number of 
people in a city; we can count the number of 
people in India. The number of people in the 
whole world can also be counted. We may 
not be able to count the number of stars in 
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the sky or the number of hairs on our heads but if we are able, there would 
be a number for them also. We can, then add one more to such a number 
and get a larger number. In that case we can even write the number of hair 
on two heads taken together. 

It is now perhaps obvious that there is no largest number. Apart from 
these questions shared above there are many others that can come to our 
mind when we work with natural numbers. You can think of a few such 
questions and discuss them with your friends. You may not clearly know 
the answers to many of them ! 


Numbers 


We have seen that the number 1 has no predecessor , 7 
in natural numbers. To the collection of natural (0) 


numbers we add zero as ће predecessor for 1. 2, n 


The natural numbers along with Zero form the collection of whole | 
numbers. | 


These 
Are all natural numbers also whole numbers? 
. Are all whole numbers also natural numbers? 
Which is the smallest whole number? 
. Which is the greatest whole number? 


In your previous classes you have learnt to perform all the basic operations 
like addition, subtraction, multiplication and division on numbers. You also 
know how to apply them to problems. Let us try them on a number line. 
Before we proceed let us find out what a number line is! 


2.3 Тһе Number Line 
Draw a line. Mark a point on it. Label it 0. Mark a second point to the 
right of 0. Label it 1. 


The distance between these points labelled as 0 and 1 is called unit distance. 
On this line mark a point to the right of 1 and at unit distance from 1 and 


Mathematics 


36 


label it 2. In this way go on labelling points at unit distances as 3, 4, 5,... on 
the line. You can go to any whole number on the right. 


This is a number line for the whole numbers. 


ГА a 
{+ +++} MA = / 
Bb Duaci OS тының 215 Brat dodo 49% 


What is the distance between the points 2 and 4? Certainly, it is 2 units. 
Can you tell the distance between the points 2 and 6, between 2 and 7? 

On the number line you will see that the number 7 is on the right of 4. 
This number 7 is greater than 4, that is 7 > 4. The number 8 lies on the 
right of 6 and 8 > 6. These observations help us to say that, out of any 
two whole numbers, the number on the right of the other number is the 
greater number. We can also say that whole number on left is the smaller 
number. For example 4 « 9; 4 is on the left of 9, similarly, 12 > 5; 12 is 
to the right of 5. 

What can you say about 10 and 20? 


Mark 30, 12, 18 on the number line. Which number is at the farthest 
left? Can you say from 1005 and 9756, which number would be on the 
right relative to the other number. 


Place the successor of 12 and the predecessor of 7 on the number line. 


Addition on the Number Line 


Addition of whole numbers can be shown on the number line. Let us see 
the addition of 3 and 4. 


A + 5 ¥ 4 M 
0 1 ded А, 5 1,6 7 
The point at the tip of the arrow is 3. Start from 3. 
Since we add 4 to this number so we make 4 jumps to the right; from 3 
to 4, 4 to 5, 5 to 6 and 6 to 7 as shown above. The tip of the last arrow in 
the fourth jump is at 7. 


The sum of 3 and 4 is 7, 16,342 7 
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Try TheseQ 


Find 4 + 5; 2 + 6; 3 + 5 and 1 + 6 using the number line. 


Subtraction : The subtraction of two whole numbers can also be shown 
on the number line. 


Let us find 7 – 5. 


The point at the tip of the arrow is 7. 

Start from 7. 

Since 5 is being subtracted, so move towards left with 1 jump of 
1 unit. Make 5 such jumps. We reach the point 2. 


We get 7 - 5 22. 
Try TheseQ 
Find 8 — 3; 6 - 2; 9 — б using the number line. 


Multiplication : We now see the multiplication of whole numbers on 
the number line. 


Let us find 3 x 4. 


E P P E 
0 1 2 3 4 5 6 TÉ 8 ТО 4, 2212 


Start from 0, move 3 units at a time to the right, make such 4 moves. 
Where do you reach? You will reach 12. So we say 3 x 4-12. 


Try TheseQ 


Find : 2 x 6; 3 x 3; 4 x 2 using number line. 
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EXERCISE 2.1 


. Write the next three natural numbers after 10999, 
. Write the three whole numbers occurring just before 10001. 


Which is the smallest whole number? 
How many whole numbers are there between 32 and 53? 


. Write successor of : 


(а) 2440701 (Ь) 100199 (с) 1099999 (4) 2345670 


. Write the predecessor of : 


(a) 94 (b) 10000 (с) 208090 (4) 7654321 

Ineach of the following pairs of numbers, state which whole number is on the left 
of the other number on the number line. Also write them with the appropriate sign 
(>, <) between them. 


(a) 530, 503 (b) 370, 307 
(с) 98765, 56789 (4) 9830415, 10023001 й 


· Which of the following statements are true (T) and which are false (F) : 


(a) Zero is the smallest natural number. 

(b) 400 is the predecessor of 399. 

(с) Zero is the smallest whole number, 

(d) 600 is the successor of 599. 

(e) All natural numbers are whole numbers. 

(f) All whole numbers are natural numbers. 

(g) The predecessor of a two digit number is never a single digit number. 
(h) 1 is the smallest whole number. 

(i) The natural number 1 has no predecessor. 

(j) The whole number 1 has по predecessor. 

(k) The whole number 13 lies between 11 and 12. 

(1) The whole number 0 has no predecessor. 

(m) The successor of atwo digit number is always a two digit number. 
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2.4 Properties of Whole Numbers 


When we look into various operations on numbers closely, we notice 
several properties of whole numbers. These properties help us to 
understand the numbers better. Moreover, they make calculations under 
certain operations very simple. 


Do This — 


Try with five other pairs of numbers. Is the sum always a whole number? 

Did you find a pair of whole numbers whose sum is not a whole 
number? It is not possible to find such whole numbers whose sum is not 
a whole number. We say that sum of any two whole numbers is a whole 
number. Since adding whole numbers produces whole numbers, we say 
that the collection of whole numbers is closed under addition. This 
. property is known as the closure property for addition of whole numbers. 
' Are the whole numbers closed under multiplication too? How will you 
check it? | 


Your multiplications тау be like this: 
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The multiplication of two whole numbers is also found to be а whole 


number again. We say that the system of whole numbers is closed under 
multiplication. 


Closure property : Whole numbers are closed under addition and al 
under multiplication. 


Think, Discuss and Write 


1. The whole numbers аге not closed under subtraction. Why? 
Your subtractions may be like this : 


Take a few examples of your own and confirm. 
2. Arethe whole numbers closed under division? No. 
Observe this table : 


pon! i 
T not a whole number 


Justify it by taking a few more examples of your own. 


Division by Zero 


Division by a number means subtracting that number repeatedly. | 
Let us find 8 + 2 | 


Subtract 2 again and again from 8. 


8 
= Ж AMPLE 1 
6 
bel ae їр 2 
4 
ЖЫН NIE 3 
2 
PA E 4 
0 
Using this find 24 + 8; 16 + 4. 
Let us now try 2 + 0 
2 
Еее (QE IS 1 
2 
Sat Еа уы 2 
2 
MANU IRE га 3 
2 
=) san жұмды 4 
2 
| | 
i | 
Let us try 7 + 0 
7 
=, COMES Бі 1 
7 
ду а 2 
y 
LO о 3 
7 
| 


1 
i 
H 
i 


Division of a whole number by 0 is not defined. (с 


Leni 


After how many moves did we | 
reach 0? In four moves. | 
So we write 8 + 2 = 4 | 


In every move we get 2 again ! 
Will this ever stop? No. 
We say 2 + 0 is not defined. 


Again, we never get 0 at any stage 

of subtraction. = 

We say 7 + 0 is not defined. ( 
| 


Check it for 5 + 0, 16+ 0 
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Commutativity of Addition and Multiplication 
What do the following number line diagrams say? 


кк —— E 
2 3 4 5 0 1 2 3 4 5 


In both the cases we reach 5. So 3 + 2 is same as 2 + 3. 


Londen LI Le ни о. M 
GUSTO ONS: А эуеш ОО КАНА 055-6: 7 «8 
Similarly 5 + 3 is same as 3 + 5 
Try it for 4 + 6 and 6 + 4 


Is this true when any two whole numbers are added? " 
Check it. You will not get any pair of whole numbers for 1% 
which the sum is different when the order of addition is S) 


changed. 
| You can add two whole numbers in any order 


We say that addition is commutative for whole numbers. This property 
is known as commutativity for addition. 


Discuss with your friends 


You have a small function at 
home. You want to arrange 6 | 
rows of chairs with 8 chairs [| 
in each row for the visitors. 1 
The number of chairs you will |7 
need is 6 x 8. You find that || 
the room is not wide enough Ё 109 

to accommodate rows of 8 chairs. You decide to have 8 rows of chairs 
with 6 chairs in each row. How many chairs do you require now? Will 
you require more number of chairs? 


Is there a commutative property of multiplication? 


Multiply numbers 4 and 5 in different orders. 
You will observe that 4 x 5 2 5 x 4. 
Is it true for the numbers 3 and 6; 5 and 7] also? 


You can multiply two whole numbers in any order 


We say multiplication is commutative for whole 
numbers. 
Thus, addition and multiplication are commutative for whole numbers. 


(i) The whole numbers are not commutative under subtraction. Use 
at least three different pairs of numbers to verify it. 


(ii) Is (6 3) same as (3 + 6)? 
Justify it by taking few more combinations of whole numbers. 
Associativity of Addition and Multiplication 
Observe the following diagrams : 


9 9 
(а) (2+3)+4=54+4=9 Ne 
€ P ë 
© 9.90.9 


(b 2%(3%4-2%7- gm ө ө & © 


In (a) above, you can add 2 and 3 first and then add 4 to the sum. 

and, in (b) you can add 3 and 4 first and then add 2 to the sum. 

Are not the results same? 

We also have, (5 + 7)+3= 12432 15 апі 5 + (74 3) = 54 10 = 15. 
So, (5+ 7) +3=5 + (7+ 3) 

This is associativity under addition of whole numbers. 

Check it for the numbers 2, 8 and 6. 


ж, ) 


: 


ns 
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Example 1 : Add the numbers 234, 197 and 103. 


Solution | :234 + 197 + 103 = 234 + (197 + 103) 
= 234 + 300 Notice, how we 
= 334 grouped the numbers for 
convenience of adding 


6] Play this Game 


You and your friend can play this. 

You call a number from 1 to 10. Your friend now adds to this number 
any number from 1 to 10. Then it is your turn. You both play alternately. 
The winner is the one who reaches 100 first. 1f you always want to win 
the game, what will be your strategy or plan? 


(b) 


Observe the multiplication fact illustrated by the following diagrams (Fig 2. 1). 

Count the number of dots in Fig 2.1 (a) and Fig 2.1 (b). What do you 
get? The number of dots is the same. In Fig 2.1 (a) we have 2 x 3 dots in 
each box. So the total number of dots is (2 x 3) x 4 = 24, 


(a) (b) 
Fig 2.1 
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In Fig 2.1 (b) each box has 3 x 4 dots, so in all there are 2 x (3 x 4) = 
24 dots. Thus 2x3)x422x x4). Similarly you can see that (3 x 5) x 4 


=3х (5х4) 


Try this for (5 х 6) x 2 and 5 x (бх 2); (3 x 6) x 4 and 3 x (6 x 4). 
This is associative property for multiplication of whole numbers. 


Think on and find : 

Which is easier and why? 

(a (6x5)x3 or 6x(5x3) 
(b) (9x4)x25 or 9x (4x 25) 


Ехатрік2 : 


: (14+ 17) + 6= 31+ 6 = 37, 


Solution 


Find 14+ 17 + 6in two ways. 


14 + 17 + 6 = (14 + 6) + 17 = 20 + 17 = 37 

Here you have used а combination of associative and 
commutative properties for addition. 

Do you think using the commutative and the associative 
property has made the calculation easier? 


Try These СЕ 


7+ 18 + 13; 16+ 12+4 


The associative property of multiplication is very useful in the following 
types of sums. 


Example3 : 
: 12 х 35 = (бх 2) х 35 = 6 x 2x35) 26x 70 = 420. 


Solution 


Example 4 
Solution 


Find 12 x 35. 


In the above example, we have used asociativity to get the 
advantage of multiplying the smallest even number by a 
multiple of 5. 


. Find 8 x 1769 x 125 
. 8x1769 x 125 = 8 x 125 x 1769 


(What property do you use here?) 
= (8 x 125) x 1769 = 1000 x 1769 = 17,69,000 
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ПУ TheseQ. 


25x 8358x4; 625 x 3759 x 8 


Think, Discuss and Write 
Is (16-4) + 2=16 + (4 + 2? 
Is there an associative property for Division? No. 
Discuss with your friends. Think of (28 + 14) + 2 and 28 + (14 + 2). 


Do This ~ 


Distributivity of Multiplication over Addition 
Take a graph paper of size 6 cm by 8 cm having squares of size 
lcmx1cm 
How many squares do you have in all? 


Is the number 6 x 8? 


Now cut the sheet into two pieces of sizes 6 cm by 5 cm and 6 cm by 
3 cm, as shown in the figure. 


ТЕ: 


Number of squares : Is it6 x5? Number of squares : Is it 6 x 3? 


In all, how many squares are there in both the pieces? 


Is it (6 x 5) 


+ (6 x 3)? Does it mean that 6 x 8 = (6 x 5) + (6 x 3)? 


But, 6 x 8 = 6 x (5 + 3) 
Does this show that 6 x (5 + 3) = (6 x 5) + (6 x 3)? 
Similarly, you will find that 2 x (3 +5) = (2х 3) + (2х 5) 


| This is known as distributivity of multiplication over addition. | 
Find using distributivity : 4 x (5 + 8);6x (7+9); 7х (11 + 9) 
Think, Discuss and Write 


Observe the following multiplication and discuss whether we use this 
idea (of distributivity of multiplication over addition) while multiplying 


numbers. 


425 
x136 


2550 


42500 
57800 
Example 5 


Solution 


Method 1: 


425 x6 (multiplication by 6 ones) 


425x100 (multiplication by 1 hundred) 
425 x (6 + 30 + 100) 


- 

12750 «< 425x30 (multiplication by 3 tens) 
<| 
€— 


; The school canteen charges, Rs 20 for lunch and Rs 4 for 
milk for each day. How much money do you spend in 5 days 
towards these? 

This can be found by two methods. 

Find the amount for lunch for 5 days. 

Find the amount for milk for 5 days. 

Then add. 

Costoflunch -5х Rs 20 

Cost of milk ^ -5xRs4 

Total cost = Rs (5 x 20) + (5 x 4) = Rs (100 + 20) 
= Rs 120 
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Method 2: Find the total amount for one day. 


Example 6 
Solution 


Example 7 
Solution 


Then multiply it by 5. 

Cost of (lunch + milk), for one day = Rs (20 + 4) 

Cost for 5 days = Rs 5 х (20+ 4) = Rs (5 x 24) 
= Rs 120. 

The example shows that 

5x (20 + 4) x (5 x 20) + (5 x 4) 


This is the principle of distributivity of multiplication over 
addition. 


. Find 12 x 35 using distributivity. 
: 12x 352 12 х (30 + 5) = 12x 30+12x 5 


= 360 + 60 - 420 


. Simplify: 126 x 55 + 126 x 45 
: 126x554 126 x 45 -126х(55 + 45) = 126 x 100 


= 12600. 


Try These Q 


Find 15 x 68; 17 x 23; 69 x 78 + 22 x 69 using distributive property. 


Identity (for addition and multiplication) 


How is the collection of whole numbers different from the collection of 
natural numbers? It is just the presence of 'zero' in the collection of 
whole numbers. This number 'zero' has a special role in addition. The 
following table will help you guess the role. 
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When you add zero to any whole number what is the result? 


It is the same whole number again! Zero is called an identity for 
addition of whole numbers or additive identity for whole numbers. 


Zero has a special role in multiplication too. Any number when 
multiplied by zero becomes zero! 


For example, observe the pattern : 


5x6230 

5x5225 Observe how the products decrease. 

5х4-20 Do you see a pattern? 

5 x35 Can you guess the last step? 

5 xdi Is this pattern true for other whole numbers also? 
Sx Try doing this with two different whole numbers. 
5560.22 


You came across an additive identity for whole numbers. A number 
remains unchanged when added to zero. Similar is the case for a 
multiplicative identity for whole numbers. Observe: 


You are right. 1 is the identity for multiplication of whole numbers or 
multiplicative identity for whole numbers. 
EXERCISE 2:2 
1. Findthe sum by suitable rearrangement: 
(a) 837 + 208 + 363 (b) 1962 + 453 + 1538 4 647 
2. Findthe product by a suitable rearrangement: 
(а) 2 x 1768 x 50 (b) 4 x 166 x 25 
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(c) 8 x 291 x 125 (d) 625 x 279 x 16 

(e) 285 x 5x 60 (f) 125 x 40x 8 x 25 
3. Findthe value ofthe following: 

(а) 297 x 17 +297 x 3 (b) 54279 x 92 + 8 x 54279 

(c) 81265 x 169 — 81265 x 69 (d) 3845 x 5 x 782 + 769 x 25 x 218 
4. Findthe product, using suitable properties. ! 

(а) 738 х 103 (b) 854 х 102 (с) 258 х 1008. (9) 1005 х 168 


5. Ataxi-driver filled his car petrol tank with 40 litres of petrol on Monday. The 
next day, he filled the tank with 50 litres of petrol. If the petrol costs Rs 44 per 
litre, how much did he spend in all on petrol? 

6. А vendor supplies 32 litres of milk to a hotel in the morning and 68 litres of milk 
in the evening. If the milk costs Rs 15 perlitre, how much money is due to the 
vendor per day. 


7. Match the following: 
@ 425 x 1362 425 x (6+ 30-100) (а) Commutativity under 


multiplication. 
(ii) 2x 49x 502 2x 50x 49 (b) Commutativity under addition. 
(iii) 80 + 2005 + 20 = 80 4. 20 + 2005. (c) Distributivity of multiplication 
over addition. 


2.5 Patterns in Whole Numbers 


We shall try to arrange numbers in elementary shapes made up of dots. 
The shapes we take are (1) a line, (2) a rectangle, (3) a square and (4) a 


other shape is allowed. 

* Every number can be arranged as a line; 
The number 2 is shownas , е 
The number 3 is shown aS eee 
and so on. 0 

е Some numbers сап be shown also as rectangles. For example 
The number 6 can be Shown as eee 
а rectangle. Note thereare2 4%» 
rows and 3 columns. 
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We take the number of rows to be smaller than the number of 
columns. Also, we should have more than 1 row in a rectangle. 
e Some numbers like 4 or 9 can also be arranged as squares; 


із eee 
4 ea Q9o——> eee 
* о о 


Note every square number is also rectangular number. 


e Some numbers can also be arranged as triangles, for example; 
6 —3 ^ 1 
° о ө 
Note that the triangle should be a right angled triangle and its two sides 
must be equal. The number of dots in the rows starting from the bottom 
row should be like 4, 3, 2, 1. The top row should always have 1 dot. 


еу 


Now complete the table : 


лт 
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ry Тһезес) | 

. Which numbers can be shown only as a line? 

2. Whichcan be shown as squares? 

3. Which сап be shown as rectangles? 

4. Write down the first seven triangular numbers (i.e. numbers that can 
be arranged as triangles) 3, 6, ... 

5. Some numbers can be shown by two rectangles, for example, 


1 


ееее оооово ө 
12---> eeee or 95900906 

eooo 

3x4 2x6 


Give at least five other such examples. 


Observing Patterns 

Observing patterns can guide you in simplifying processes. Study the 
following: 

АЕО 194—112 197.501 7396 

(Б) 117-9 2117-10 +1 =107+1 2108 

(c) 117 + 99 = 117+ 100-1 2217-1 =216 

(d 117-99 =117-100+1 21741 -18 

Does this pattern help you to add or subtract numbers of the form 9; 
99, 999, ...? 

Here is one more pattern: 

(а) 84x9 -84х(10-1) (b)84x 99 = 84 x (100 - 1) 

(c) 84 х 999 = 84 x (1000 – 1) 

Do you find a shortcut to multiply a number by numbers of the form 
9,99, 999,77 

Such shortcuts enable you to do sums mentally. 

The following pattern suggests a way of multiplying a number by 5 or 
25 or 125. (You can think of extending it further). 


10 9 
(i) 96x 52 96x 7 = 280 =480 
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000 9 
Gi) 96 x 25 = 96x 90 = у = 2400 
1000 9600 
(ii) 96 x 125 = 96 x =т= = == =12000 Егет 


What does the pattern that follows suggest? 
10 
(i) 64x 5 = 64 х 2 = 32 x.10=320x1 


(ii) 64x 152 64x 3 = 32 x 30= 3203 
50 
(iii) 64 x 25 = 64 x 2 =32x50=320x5 
(іу) 64x 35 = 64 x D =32x 70-2 320x7 Seres t 
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. Which of the following will not represent zero: 
0 10 10 
(1-0 (b)0x0 (© 5 @ 5 
. Ifthe product of two whole numbers is zero can we say that опе or both of them 
will be zero? Justify through examples. 
. Ifthe product of two whole numbers is 1, can we say that one or both of them 
will be 1? Justify through examples. 
. Find by distributivity method: 
(a) 728 x 101 (b) 5437 x 1001 (c) 824 x 25 
(d) 4275 х 125 (е) 504 x 35 j 


. Study the pattern: / 
ТІРІ 1234x844. = 9846 
12x8+2 -98 i 12345 x 8 + 5 = 98765 


123x843 -987 
Write the next two steps. Can you say how the pattern works? 
(Hint: 12345 = 11111 + 1111 + 111 + 11+ 1). 


e a i-o quee j 
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What have уге discussed? 
The numbers 1, 2,3,... which we use for counting are known as natural numbers. 
If you add 1 to a natural number, we get its successor. If you subtract 1 from a 
natural number, you get its predecessor. 
Every natural number has a successor. Every natural number except 1 hasa 
predecessor. 
If we add the number zero to the collection of natural numbers, we get the 
collection of whole numbers. Thus the numbers 0, 1, 2, 3,... form the collection 
of whole numbers. 
Every whole number has a successor. Every whole number except zero has a 
predecessor. 
All natural numbers are whole numbers, but all whole numbers are not natural 
numbers. 
We take a line, mark a point on it and label it 0. We then mark out to the right 
of 0, points at equal intervals. Label them as 1, 2, 3... . Thus we have a number 
line with the whole numbers represented on it. We can easily perform the number 
operations of addition, subtraction and multiplication on the number line. 
Addition corresponds to moving to the right on the number line, whereas 
subtraction corresponds to moving to the left. Multiplication corresponds to 
making jumps of equal distance starting from zero. 
Adding two whole numbers always gives a whole number. Similarly, multiplying 
two whole numbers always gives a whole number. We say that whole numbers 
are closed under addition and also under multiplication. However, whole numbers 
are not closed under subtraction and under division. 
Division by zero is not defined. 


· Zerois the identity for addition of whole numbers. The whole number 1 is the 


identity for multiplication of whole numbers. 

You can add two whole numbers in any order. You can multiply two whole 
numbers in any order. We say that addition and multiplication are commutative 
for whole numbers. 


. Addition and multiplication, both, are associative for whole numbers. 
. Multiplication is distributive over addition for whole numbers. 
. Commutativity, associativity and distributivity properties of whole numbers are 


useful in simplifying calculations and we use them without being aware of them. 
Patterns with numbers are not only interesting, but are useful especially for 
mental calculations and help us understand properties of numbers better. 


—— 
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Playing with Numbers 


Introduction 


Ramesh has 6 marbles with him. He wants to arrange them in rows in 
such a way that each row has the same number of marbles. He arranges 
them in the following ways and matches the total number of marbles. 


(i) 1 marble in each row. 


Number of rows ='6 
Total number of marbles =1x6 = 6 


(ii) 2 marbles in each row 


АТУ Number of rows zn 
o 9 Total number of marbles -2х3- 6 
e o { ! 


Gii) 3 marbles in each TOW 


еее Number of rows -2 
® 0 € | Total number of marbles = 3 x 2-6 
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(iv) He could not think of any arrangement in which each row had 4 
marbles or 5 marbles. So the only possible arrangement left 
was with all the 6 marbles in a row. 


Number of rows e 


өөөөөө Total number of marbles =6 x 1 = 6 


From these calculations Ramesh observes that 6 can be written as 
a product of two numbers in different ways as 

бе ых б; 6:292 33; 6:362: 6:6:x-1 

From 6 = 2 x 3 it can be said that 2 and 3 exactly divide 6. That is 2 
and'3 are exact divisors of 6. From the other product 6 = 1 x 6, the 
exact divisors of 6 are found to be 1 and 6. 


Thus 1,2,3 and 6 are exact divisors of 6. They are called the factors 
of 6. 


‚ Try arranging 18 marbles, in rows and find the factors of 18. 


3.2 Factors and Multiples 


Mary wants to find those numbers which exactly divide 4. She divides 4 
by numbers less than 4 this way. 


1)4 (4 2) 4 (2 34 

z4 -4 zi 
Quotient is 4 Quotient is 2 Quotient is 1 
Remainder is 0 Remainder is 0 Remainder is 1 
4=1x4 4=2x2 
4)4 (1 

EN 

0 

Quotient is 1 She finds that the number 4 can be written as: 


RemainderisO 4-1х4;4-2х2;4-4х1 and knows that 
424x] the numbers 1, 2 and 4 are exact divisors of 4. 
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These numbers are called factors of 4. 

A factor of a number is an exact divisor of that number. 

Observe that each of the factors of 4 is less than or equal to 4. 
+) Game-1: This is a game to be played by two persons say A and В. Itis 
about spotting factors. 


It requires 42 pieces of cards numbered 1 to 42. 
Arrange the cards on the table like this 


л 


зүү NET TIBET 
Owl an) poy Ll 
ы| ә INE PY | pe 
мее р Е КЕ Е Е 
Blpwowl хо] Е ЕБЕ рр Е Б 
КОҢ. бо: A — Е Ра: 


3 3 3 


-1 


N N к- 

Es] e] Cr] 21614 
Ww N j 

HEBER lel ts] 
Ww N -- -- 

ЕЕЗ ЕЕЕ Еа 


volrmelimli-ii-iizx 
|о|рю)о уре n 


Steps 

(a) Decide who plays first, A or B. 

(b) Let A play first. He picks up a card from the table, and keeps it with 
him. Suppose the card has number 28 on it. 

(c) Player B then picks up all those cards having numbers which are @ 
factors of the number on A's card (i.e. 28), and puts them in a pile 
near him. 

(d) Player B then picks up a card from the table and keeps it with him. 
From the cards that are left, A picks up all those cards whose numbers 
are factors of the number on B's card. A puts them on the previous 
card that he collected. 
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(f) A will add up the numbers on the cards that he has collected. B too 
will do the same with his cards. The player with greater sum will be 
the winner. 


The game can be made more interesting by increasing the number of 
cards. 


Play this game with your friend. Can you find some way to win the game? 
When we write a number 20 as 20 = 4 x 5, we say multiple 


4 and 5 are factors of 20. We also say that 20 is a T 
multiple of 4 and 5. 4x 5220 


The representation 24 = 2 x 12 shows that 2 and ге 


12 аге factors of 24, whereas 24 is a multiple of 2 | factor factor 
and 12. 


„Ме can say that a number is а multiple of each of its factors 
Try These q 


Find the possible factors of 45, 30, 36. 


Let us now see some interesting facts about factors and multiples. 
(a) Collect a number of wooden/paper strips of length 3 units each. 


(b) Join them end to end as shown in the following figure. 
The length of the strip at the top is 3 = 1 x 3 units. 
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length of the next strip is 3+ 3+3=9 units, and 9 23 x 3. Continuing this 
way we can express the other lengths as, 


12-4х3; 1525x3 


We say that the numbers 3, 6, 9, 12, 15 are multiples of 3. 

The list of multiples of 3 can be continued as 18, 21, 24, ... 

Each of these multiples is greater than or equal to 3. 

The multiples of the number 4 are 4, 8, 12, 16, 20, 24, ... 

The list is unending. Each of these numbers is greater than or equal to 4. 
Let us see what we conclude about factors and multiples:- 


1. 


Is there any number which occurs аз a factor of every number ? Yes. 

It is 1. For example 6 = 1 x 6, 18 1x 18 and so on. Check it for a 

few more numbers. 

So, we say 1 is a factor of every number. 

Can 7 be a factor of itself ? Yes. You can write Tas 7 = 7 x 1. What 

about 10? and 15?. 

You will find that every number can be expressed in this way. 

We say that every number is a factor of itself. 

What are the factors of 16? They are 1, 2, 4, 8, 16. Out of these 

factors do you find any factor which does not divide 16? Try it for 
20;36. 

You will find that every factor of a number is an exact divisor of 
that number. 

What are the factors of 34? They are 1, 2, 17 and 34 itself. Out of 
these which is the largest factor? It is 34 itself. 

The other factors 1, 2 and 17 are less than 34. Try to check this for 
64, 81 and 56. 

We say that every factor is less than or equal to the given number. 
The number 76 has 5 factors. How many factors does 136 have? 96? 
You will find that you are able to count the number of factors of 
each of these. 
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Even if thé үт аге as " as 10576, 25642 etc. or larger, you 
can still count the number of factors of such numbers, (though you 
may find it difficult to factorise such numbers). 

We say that number of factors of a given number are finite. 

6. What are the multiples of 7? Obviously, 7, 14, 21, 28,... You will 
find that each of these multiples is greater than or equal to 7. Will it 
happen with each number? Check this for the multiples of 6, 9 and 
10. 

We find that every multiple of a number is greater than or equal 
to that number. 

7. Write the multiples of 5. They are 5, 10, 15, 20, ... Do you think this 
list will end anywhere? No! The list is unending. Try it with еше 
of 6, 7 etc. 

We find that the number of multiples of a given number is infinite. 

8. Сап7 bea multiple of itself ? Yes, because 7 = 7x1. Will it be true 
for other numbers also? Try it with 3, 12 and 16. 

You will find that every number is a multiple of itself. 
The factors of 6 are 1, 2, 3 and 6. Also, 1+2+3+6 = 12 = 2 x 6. We find 


that the sum of the factors of 6 is twice the number 6. АП the factors of 28 
are 1,2, 4, 7, 14 and 28. Adding these we have, 


14244474 14+ 28 =56=2 x 28. 
The sum of the factors of 28 is equal to twice the number 28. 


A number for which sum of all its factors is equal to twice the number 
is called a perfect number. The numbers 6 and 28 are perfect numbers. 
Is 10 a perfect number? 


Example 1 : Write all the factors of 68. 


Solution  : We note that 
68 = 1 x 68 68 =2 x 34 68 =4x 17 
68 = 17x4 ; 


Stop here, because 4 and 17 have occurred earlier. 
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Thus, all the factors of 68 are 1, 2, 4, 17, 34 and 68. . 
Example 2 : Find the factors of 36. 


Solution :36=1x 36 36=2x 18 
36 = 3 х 12 36=4х 9 
36=6x6 


Stop here, because both the factors (6) are same. 

Thus, the factors are 1, 2, 3, 4, 6, 9, 12, 18 and 36. 
Example 3 : Write first five multiples of 6. 
Solution — : The required multiples аге: 6x1= 6, 6x2 = 12, 

6x3 = 18, 6x4 = 24, 6x5 = 30 i.e. 6, 12, 18, 24 and 30. 


Se 


|. Write all the factors of the following numbers: 
(a) 24 (b) 15 (c) 21 
(d) 27 (e) 12 (f) 20 
(g) 18 (h) 23 (1) 36 
2. Write first five multiples of : 
(a) 5 (b) 8 (c) 9 
3. Match the items in column 1 with the items in column 2: 
Column 1 Column 2 
() 35 (a) Multiple of 8 
(i) 15 (b) Multiple of 7 
(iii) 16 (c) Multiple of 70 
(iv) 20 (d) Factor of 30 
(v) 25 (e) Factor of 50 


; (f) Factor of 20 
4. Findallthe multiples of 9 upto 100. 
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3.3 Prime‘and Composite Numbers 


We are now familiar with the factors of a number. Observe the number of 
factors of a few numbers arranged in this table. 


TSETERE LAX i 


T .. Factors. . ., Number of Factors 


1 1 | 1 
2 | 1,5 | 2 
3 | 1,3 | 2 
4 1204 | 3 
5 1,5 | 2 
6 1,2,3,6 4 
7 | 17 2 
8 | TOAS 4 
9 1,3,9 3 
10 15225140 4 
11 | IH 2 | 
12 1, 2, 3, 4, 6,12 6 


We find that. (a) Тһе number 1 has only one factor (i.e. itself ). 


(b) There are numbers, having exactly two factors 1 and the number itself. 
Such number are 2,3, 5, 7, 11 etc. These numbers are prime numbers. 


The numbers whose only factors are 1 and the number itself are 
called Prime number. 


Try to find some more prime numbers other than these! 


(c) There are numbers having more than two factors like 4, 6, 8, 9, 10 
and so on. These numbers are Composite numbers. 


Numbers having more than two factors © 


are called composite numbers. | lis neither a prime nor | 
Is 15 a composite number? Why? What | a composite number. | 
about 18? 25? — 
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Without actually checking the factors of a number, we can find prime 
numbers from 1 to 100 with an easier method. This method was given by a 
Greek Mathematician Eratosthenes, in the third century B.C. Let us see 
the method. List all numbers from 1 to 100, as shown below. 


ЖОК ТОВ жола 
a) Ж м к ж (7 и 049 % 
Хх жам жж X ж 9 A 
б) 3438.6: 00. 09997 2190. M 
о 5 B можо ине 
к Gg 5 ox м И М G9 4 
о) м.ж 9€. #& (6D ж. 70 
D ж @ O4 ж ж Ж % Q9 P 
(RC м 69 sk vs dé М ік 09 54 
» ot 9« 9« 94 94 (0) 5€ 94 Do 


Step 1 : Cross out 1 because it is not a prime number. 

Step 2 : Encircle 2, cross out all the multiples of 2, other than 2 itself, 
i.e. 4, 6, 8 and so on. 

Step 3: You will find that the next uncrossed number is 3. Encircle 3 and 
cross out all the multiples of 3, other than 3 itself. 

Step 4: The next uncrossed number is 5. Encircle 5 and cross out all the 
multiples of 5 other than 5 itself. 

Step 5 : Continue this process till all the numbers in the list are either 
encircled or crossed out. 

All the encircled numbers are prime numbers. All the crossed out 
numbers, other than 1 are composite numbers. 

This method is called the Sieve of Eratosthenes. 
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Try Тһеѕе с 
Observe that 2 x 3 + 1 = 7 is a prime number. Неге 1 has been added to 


a multiple of 2 to get a prime number. Can you find some more numbers 
of this type? 


Example 4 : Write all prime numbers less than 15. 

Solution : By observing the Sieve Method, we сап easily write the 
required prime numbers as 2, 3, 5, 7, 11 and 13. 

Even and Odd Numbers 


Do you observe any pattern in the numbers 2, 4, 6, 8, 10, 12, 14, ...? You 
will find that each of them is a multiple of 2. 

These are called even numbers. The rest of the numbers 1, 3, 5, 7, 9, 
11,... are called odd numbers. 


You can verify that a two digit number or a three digit number is even or 
not. How will you know whether a number like 756482 is even? By dividing 
it by 2. Will it not be tedious? 


We say that a number with 0, 2, 4, 6, 8 at the unit's place is an even 
number. So 350, 4862, 59246 are even numbers. The numbers 457, 2359, 
8231 are all odd. Let us try to find some interesting facts: 


(a) Which is the smallest even number? It is 2. Which is the smallest 
prime number? It is again 2. 


Thus, 2 is the smallest prime number which is even. 


(b) The other prime numbers аге 3, 5, 7, 11, 13, .... Do you find any 
even number in this list? Of course not, they are all odd. 


Thus, we can say that every prime number except 2 is odd. 
EXERCISE 3.2 


1. Whatisthe sum of any two: 
(a) Odd numbers (b) Even numbers 
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State whether the following statements are True or False: 

(а) The sum of three odd numbers is even. 

(b) The sum of two odd numbers and one even number is even. 

(c) The product of three odd numbers is odd. 

(d) Ifan even number is divided by 2, the quotient is always odd. 

(e) Allprime numbers are odd. 

(f) Prime numbers do not have any factors. 

(в) Sum of two prime numbers is always even. 

(h) 2 isthe only even prime number. 

(i) АПеуеп numbers are composite numbers. 

(j) The product of two even numbers is always even. 

The numbers 13 and 31 are prime numbers. Both these numbers have same 
digits 1 and 3. Find such pairs of prime numbers upto 100. 

Write down separately the prime and composite numbers less than 20. 
What is the greatest prime number between | and 10? 


. Express the following as the sum of two odd primes: 


(а)44 (6,36 (c) 24 (d) 18 

Give three pairs of prime numbers whose difference is 2. 

[Remark: Two prime numbers whose difference is 2 are called twin primes]. 
Which of the following numbers are prime? 

(а)22 (51 (037 (d) 26 


. Write seven consecutive composite numbers less than 100 so that there is no 


prime number between them. 
Express each of the following numbers as the sum of three odd primes: 
(221 (b 31 | (953 (d) 61 


. Write five pairs of prime numbers below 20 whose sum is divisible by 5. 


(Hint : 3+7 = 10) 


. Fillinthe blanks in the following: 


(а) Anumber which has only two factors is called a 
(b) Anumber which has more than two factors is called a 
(c) lisneither nor і 
(d) Тһе smallest prime number is А 

(е) Thesmallest composite numberis __. 
(f) The smallest even number is : 
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3.4 Tests for Divisibility of Numbers 


Is the number 38 divisible by 2? by 4? by 5? 


By actually dividing 38 by these numbers we find that it is divisible by 2 
but not by 4 and by 5. 

Let us see whether we can find a pattern that can tell us whether a number 
is divisible by 2,3,4,5,6, 8,9, 10 or 11. Do you think such patterns can be 
easily seen? 

Divisibility by 10 : Charu was looking at the 
multiples of 10. The multiples are 10, 20, 30, 40, 50, 
60, .... She found something common in these numbers. 
Can you tell what? Each of these numbers has 0 in the 
units place (or one's place), 

She thought of some more numbers with 0 at units 
place like 100, 1000, 3200, 7010. She also found that all such numbers are 
divisible by 10. 

She finds that if a number has 0 in the units place then it is divisible 
by 10. 

Can you find out the divisibility rule for 100? 

Divisibility by 5 : Mani found some interesting pattern in the numbers 
5, 10, 15, 20, 25, 30, 35, ..... Can you tell the pattern? Look at the units 
place. All these numbers have either 0 or 5 in their unit's place. We know 
that these numbers are divisible by 5. 

Mani took up some more numbers that are divisible by 5, like 105, 215, 
6205, 3500. Again these numbers have either 0 or 5 in their unit’s 
place. 

He tried to divide the numbers 23, 56, 97 by 5. Will he be able to do 
that? Check it. He observes that a number which has either 0 or 5 in it's 
units place is divisible by 5, other numbers leave a remainder. 

Is 1750125 divisible 5? 


Divisibility by 2: Charu observes a few multiples of 2 to be 10, 12, 14, 


Playing with Numbers 67 


16... and also numbers like 2410, 4356, 1358, 2972, 5974. She finds some 
pattern in the units place of these numbers. Can you tell that? These numbers 
have only the digits 0, 2, 4, 6, 8 in the units place. 

She divides these numbers by 2 and gets remainder 0. 

She also finds that the numbers 2467, 4829 are not divisible by 2. These 
numbers do not have 0, 2, 4, 6 or 8 in their units place. 


Looking at these observations she concludes that a number is divisible 
by 2 if it has any of the digits 0, 2, 4, 6 or 8 in its units place. 


Divisibility by 3: Are the numbers 21, 27, 36, 54, 219 divisible by 3? 

Yes they are. 

Are the numbers 25, 37, 260 divisible by 3? No. 

To check the divisibility by 3 can you see any pattern in the units place? 
We cannot, because numbers with the same digit in the units place can be 
divisible by 3, like 27, or may not be divisible by 3 like 17, 37. Let us now try 
to add the digits of 21, 36, 54 and 219. Do you observe anything special ? 
2+1=3, 3+6=9, 5+4=9, 2+1+9=12. АП these additions are divisible 
by3. 

Add the digits in 25, 37, 260. We get 2+5=7, 3+7=10, 24640 = 8. 
These are not divisible by 3. 

We say that if the sum of the digits is a multiple of 3, then the number 
is divisible by 3. 

Is 7221 divisible by 3? 


Divisibility by 6: Can you identify a number which is divisible by both 
2 and 3? One such number is 18. Will 18 be divisible by 2х3-6? Yes itis. 

Find some more numbers like 18 and check if they are divisible 
by 6 also. 

Can you quickly think of a number which is divisible by 2 but 
not by 3? 

Now for a number divisible by 3 but not by 2, one example is 
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27. Is 27 divisible by 6? No. Try to find numbers like 27. 


From these observations we conclude that if a number is divisible by 2 
and 3 both then it is divisible by 6 also. 


Divisibility by 4: Can you quickly give five, three-digit numbers divisible 
by 4? One such number is 212. Think of such four digit numbers. One 
example is 1936. 


Observe the number formed by the units and tens place of 212. It is 12; 
which is divisible by 4. For 1936 it is 36, again divisible by 4. 

Try the exercise with other such numbers, for example with 4612; 3516; 
9532 

Is the number 286 divisible by 4? No. Is 86 divisible by 4? No. 

So we see that a number with 3 or more digits is divisible by 4 if the 
number formed by its last two digits (i.e. units and tens) is divisible 
by 4. Check this rule by taking ten more examples. 

Divisibility for 1 or 2 digit numbers by 4 has to be checked by actual 
division. 

Divisibility by 8: Are the numbers 1000, 2104, 1416 divisible by 8? 

You can check that, they are divisible by 8. Let us try to see the pattern. 

Look at the digits at units, tens and hundreds place of these numbers. 
These are 000, 104 and 416 respectively. These too are divisible by 8. This 
is because 000 can also be in a sense considered to be divisible by 8. Find 
some more numbers in which the number formed by the digits at units, 
tens and hundreds digit (i.e. last 3 digits) is divisible by 8. For example, 
9216, 8216, 7216, 10216, 9995216 etc. You will find that the numbers 
themselves are divisible by 8. 

We find that a number with 4 or more digits is divisible by 8, if the 
number formed by the last three digits is divisible by 8. 

Is 73512 divisible by 8? 


The divisibility for numbers with 1, 2 or 3 digits by 8 has to be checked 
by actual division. 
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Divisibility by 9 : The multiples of 9 are 9. 18, 27, 36, 45, 54.... There 
are other numbers like 4608, 5283 that are also divisible by 9. 

Do you find any pattern when the digits of these numbers are added? 

1+8=9,2+7=9,3+6=9,4+5=9 

4+6+0+8= 18,5+2+8+3 = 18 

All these sums are also divisible by 9. 

Is the number 758 divisible by 9? 

No. The sum of its digits 7 + 5 + 8 = 20 is also not divisible by 9. 


These observations lead us to say that if the sum of the digits of a 
number is divisible by 9, then the number itself is divisible by 9. 


Divisibility by 11: The numbers 308, 1331 and 61809 are all divisible by 11. 
We form a table and see if the digits in these numbers lead us to some 
pattern. 


Sum of the digits | Sum of the digits | Difference 
(at odd places) (at even places) 
from the right from the right 


We observe that in each case the difference is either 0 or divisible by 11. 
All these numbers are also divisible by 11. 

For the number 5081 the difference of the digits is (548) - (1+0) = 12 
which is not divisible by 11. The number 5081 is also not divisible by 11. 

Thus, to check the divisibility of a number by 11, the rule is, find the 
difference between the sum of the digits at odd places (from the right) 
and the sum of the digits at even places (from the right) of the number. 
If the difference is either 0 or divisible by 11, then the number is 
divisible by 11. 
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= ең ЕХЕКСІБЕ 3.3 


1. Using divisibility tests, determine which of the following numbers are divisible by 
2; by 3; by 4; by 5; by 6; by 8; by 9; by10 ; by11 (say yes or no): 


Divisible by 


ааа te аи п 


2. Using divisibility tests, determine which of the following numbers are divisible 
by 4; by 8: 


(a) 572 (b) 726352 (c) 5500 (d) 6000 
(e) 12159 (f) 14560 (g) 21084 (h) 31795072 
(i) 1700 (j) 2150 
3. Using divisibility tests, determine which of following numbers are divisible by 6: 
(a) 297144 (b) 1258 (c) 4335 (d) 61233 
(e) 901352 (f) 438750 (е) 1790184 (һ) 12583 


() 639210 (j) 17852 
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4. Using divisibility tests, determine which of the following numbers are divisible 
by 11: 


(a) 5445 (b) 10824 (c) 7138965 
(d) 70169308 (e) 10000001 (f) 901153 


5. Write the smallest digit and the largest digit in the blank space of each of the 
following numbers so that the number is divisible by d: 
(a) - 6724 (b) 4765 Z 

6. Write digit in the blank space of each of the following numbers so that the number 
is divisible by 11: 
(2) 92 Oo (b) 8. 9484 


3.5 Common Factors and Common Multiples 


Observe the factors of some numbers taken in pairs. 
(a) What are the factors of 4 and 18 
The factors of 4 are 1, 2 and 4 
The factors of 18 are 1, 2, 3, 6, 9 and 18. - 
The numbers 1 and 2 are the factors of 4 and 18 both. 
They are the common factors of 4 and 18. 


mr 


Try These Q 


Find the common factors of (a) 8, 20 (b) 9, 15 


(b) What are the common factors of 4 and 15? 
These two numbers have only 1 as the common factor. 
What about 7 and 16? 


Two numbers having only 1 as a common factor are called 
co-prime numbers. 4 and 15 are co-prime numbers. 


Are 7 and 15, 12 and 49, 18 and 23 co-prime numbers? 


) 
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(c) Can we find the common am of 4, 12 and 16 


Factors of 4 are 1, 2 and 4 

Factors of 12 are 1, 2, 3, 4, 6 and 12. 

Factors of 16 are 1, 2, 4, 8 and 16. 

Clearly, 1, 2 and 4 are the common factors of 4, 12, and 16. 
Find the common factors of (a) 8, 12, 20 (b) 9, 15, 21. 


Let us now look at the multiples of more than one number taken at a 


(a) What are the multiples of 4 and 6 
. The multiples of 4 are 4, 8, 12, 16, 20, 24, ... (write a few more) 


The multiples of 6 are 6, 12, 18, 24, 30, 36, ... (write a few more) 
Out of these, are there any numbers which occur in both the lists? 
We observe that 12, 24, 36, ... are multiples of both 4 and 6. 

Can you write a few more? 


They are called the common multiples of 4 and 6. 


(b) Find the common multiples of 3, 5 and 6. 


Multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ... 
Multiples of 5 are 5, 10, 15, 20, 25, 30, 35, ... 

Multiples of 6 are 6, 12, 18, 24, 30, ... 

Common multiples of 3, 5 and 6 are 30... 

Write a few more common multiples of 3, 5 and 6 


Example 5 : Find the common factors of 75, 60 and 210. 
Solution : Factors of 75 are 1, 3, 5, 15, 25 and 75 


Factors of 60 are 1, 2, 3, 4, 5, 6, 10, 12, 15, 30 and 60 
Factors of 210 are 1, 2, ды, 10,14. 15, 21,30, 35, 42, 
70, 105 апа 210. 

Thus, common factors of 75, 60 and 210 are 1,3,5 and 15 


Example 6 : Find the common multiples of 3, 4 and 9. 
Solution : Multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24, 27. 30, 33, 36, 


39, 42, 45, 48, .... 


N 
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Multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48.... 
Multiples of 9 are 9, 18, 27, 36, 45, 54, 63, 72, 81, ... 
Clearly, common multiples of 3, 4 and 9 are 36, 72, 108,... 


= EXERCISE 3.4 


Find the common factors of : 

(a) 20 and 28 (b) 15 and 25 

(c) 35 and 50 (d) 56 and 120 

Find the common factors of : z 
(a) 4, 8 and 12 (b)5, 15 and 25 

Find first three common multiples of : 

(a) 6and 8 (b) 12 and 18 


4. Write all the numbers less than 100 which are common multiples of 3 and 4. 


72 


Which of the following numbers аге co-prime : 

(a) 18 and 35 (b) 15 and 37 (c) 30 and 415 

(d) 17 and 68 (e)216and215 (0 81 and 16 

A number is divisible by both 5 and 12. By which other number will that number 
be always divisible? 

A number is divisible by 12. By what other numbers will that number be divisible? 


3.6 Some more Divisibility Rules 


Let us observe a few more rules about the divisibility of numbers. 


(i) Can you give a factor of 18? It is 9. Name a factor of 9? It is 3. Is 3 
a factor of 18? Yes it is. Take any other factor of 18, say 6. Now, 2 is 
a factor of 6 and it also divides 18. Check this for the other factors 
of 18. : 
Consider 24. It is divisible by 8 and the factors of 8i.e. 1,2,4 and 8 
also divide 24. 
So we may say that if a number is divisible by another number 
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then it is divisible by each of the factors of фай таны: 

(ii) The number 80 is divisible by 4 and 5. It is also divisible by 
4 x 5 = 20, and 4 and 5 are co-primes. 

Similarly, 60 is divisible by 3 and 5 which are co-primes. 60 is also 
divisible by 3 x 5 = 15. 

If a number is divisible by two co-prime numbers then it is 
divisible by their product also. 

(iii) The numbers 16 and 20 are both divisible by 4. The number 16 + 20 
= 36 is also divisible by 4. Check this for other pairs of numbers. 
Try this for other common divisor of 16 and 20. 

If two given numbers are divisible by a number, then their sum 
is also divisible by that number. 

(iv) The numbers 35 and 20 are both divisible by 5. Is their difference 
35 - 20 = 15 also divisible by 5 ? Try this for other pairs of numbers 
also. 

If two given numbers are divisible by a number, then their 
difference is also divisible by that number. 
) . Take different pairs of numbers and check the four rules given above. 


3.7 Prime Factorisation 


When a number is expressed as a product of its factors we say that the 
number has been factorised. Thus, when we write 24 — 3x8, we say that 24 
has been factorised. This is one of the factorisations of 24. The others аге: 


FS pee nmi .(1 


101961 
1053825202 
| =2х2х2х3 
Іп all the abdve ITEA of 24, we B 'ukimately arrive at only one 
factorisation 2 x 2 x 2 x 3. In this factorisation the only factors 2 and 3 аге 
prime numbers. Such a factorisation of a number is called a prime 
factorisation. 
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Let us check this for the number 36 


The prime factorisation of 36 is 2 x 2 x 3 x 3. This is the only prime 
factorisation of 36. 

Every number greater than 1 has exactly one prime factorisation. 
This property is known as Prime Factorisation Property or the Fundamental 
Theorem of Arithmetic. 


Try These СІ 


Write the prime factorisations of 16, 28, 38. 


Do This ss 


Factor Tree кізіпдікін 81 ( N 
Choose a Think of a factor Now think of a 
number and write it pair say, 90=15х6 .. factor pair of 15 
м Р сезон » 
90 "n ей : ў ! (b) 
15 абі 461 б | 
А, {6% ні $ 


Write factor pair maar il ' 
6 


15 
4 “; й Ng 
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Try this for the numbers 

(a) 8 (b) 12 
Example 7 : Find the prime factorisation of 980. 
Solution  : We proceed as follows: 


We divide the number 980 by 2, 3, 5, 7 etc. in this order 
repeatedly so long as the quotient is divisible by that 
number.Thus, the prime factorisation of 980 is 2x 2x 5x 
TK T: 


EXERCISE 3.5 


it Which of the following statements are true? 
(a) If à number is divisible by 3, it must be divisible by 9. 
(b) If a number is divisible by 9, it must be divisible by 3. 
(c) A number is divisible by 18, if it is divisible by both 3 and 6. 

_ (d) If a number is divisible by 9 and 10 both, then it must be divisible by 90. 

(e) If two numbers are co-primes, at least one of them must be prime. 
(f) АП numbers which are divisible by 4 must also be divisible by 8. 
(g) All numbers which are divisible by 8 must also be divisible by 4. 
(h) The sum of two consecutive odd numbers is divisible by 4. 


(i) Ifa number exactly divides two numbers separately, it must exactly divide 
their sum. 
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(б) If a number exactly divides the sum of two numbers, it must exactly divide 
the two numbers separately. 


2. Here are two different factor trees for 60. Write the missing numbers. 


(a) 60 


(b) 60 


30 i 


p we 
» ^u 
Which factors are not included in the prime factorisation of a composite number? 
Write the greatest four digit number and express it in terms of its prime factors. 
Write the smallest five digit number and express it in the form of its prime factors. 


Find all the prime factors of 1729 and arrange them in ascending order. Now 
state the relation, if any; between two consecutive prime factors. 


7. The product of three consecutive numbers is always divisible by 6. Explain this 
statement with the help of some examples. | 


8. Inwhich of the following expressions, prime factorisation has been done: 
(а) 24=2x3x4 (b) 5621x7x2x2x2 
(с) 10i 2 5р7 (d) 54-2х3х9 
9. Write the prime factorisation of 15470. 
10. Determine if 25110 is divisible by 45. 
[Hint : 5 and9 are co-prime numbers. Test the divisibility of the number by 5 and 9]. 


Dum ROS 


3 
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Ti 18 is divisible by both 2 and 3. It is also divisible by 2 x 3 = 6. Similarly, а 
number is divisible by both 4 and 6. Can we say that the number must also be 
divisible by 4 x 6 2 24? If not, give an example to justify your answer. 


12. Iamthe smallest number, having four different prime factors. Can you find me? 


3.8 Highest Common Factor 

We can find the common factors of any two numbers. We now try to find 
the highest of these common factors. 

What are the common factors of 12 and 16? They are 1, 2 and 4. 

What is the highest of these common factors? It is 4. 


What are the common factors of 20, 28 and 36? They are 1, 2 and 4 and 
again 4 is highest of these common factors. 


The Highest Common Factor (HCF) of two or more given numbers 
is the highest (or greatest) of their common factors. 


Itis also known as Greatest Common Divisor (GCD). 


Find the HCF of. | 
* (i) 24 and 36 (ii) 15, 25 and 30 


^) 8 and 12 (іу) 12, 16 and 28 


EXERCISE 3.6 


1. Findthe HCF ofthe following numbers : 
(a) 18, 48 (b) 30, 42 (c) 18, 60 (d) 27, 63 
(e) 36, 84 (f) 34,102 (р) 70,105, 175 (h) 91, 112, 49 
(i) 18, 54, 81 (j) 12, 45, 75 
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2. Whatis һе HCF of two consecutive 
(a) numbers? (b) even numbers? (с) odd numbers? 

3. HCF of co-prime numbers 4 and 15 was found as follows by factorisation : 
422x2and 1523 x 5 since there is no common prime factor, so HCF of 4 
and 15 is 0; Is the answer correct? If not, what is the correct HCF. 


3.9 Lowest Common Multiple 


What are the common multiples of 4 and 6? They are 12, 24, 36, ... . 

Which is the lowest of these? It is 12. We say that lowest common 

multiple of 4 and 6 is 12. It is the smallest number that both the numbers 

are factors of. 

The Lowest Common Multiple (LCM) of two or more given numbers 

is the lowest (or smallest or least) of their common multiples. 

What will be the LCM of 8 and 12? 4 and 9? 6 and 9? 

Example 8 : Find the LCM of 12 and 18. 

Solution | : We know that common multiples of 12 and 18 are 36, 72, 
108 etc. The lowest of these is 36. Let us see another method 
to find LCM of two numbers. 

The prime factorization of 12 and 18 аге: 
12Е2%259 18225035 
In these prime factorisations, the maximum number of 
times the prime factor 2 occurs is two; this happens for 
12. Similarly the maximum number of times the factor 3 
occurs is two; this happens for 18. The LCM of the two 
numbers is the product of the prime factors counted the 
maximum time they occur in any of the numbers. Thus in 
this case LCM22x2x3x3 = 36. 
Example9 : Find the LCM of 24 and 90. 
Solution  : The prime factorisations of 24 and 90 are 
2422x2x2x3 90-2х3х3х5 
In these prime factorisation the maximum number of times, 
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Example 10: 
Solution 


Example 11 : 
Solution 


the prime factor 2 occurs is three; this happens for 24. 
Similarly, the maximum number of times the prime factor 3 
occurs is two; this happens for 90. The prime factor 5 occurs 
only once in 90. 

Thus, LCM -(2х2х2)х(3х3)х5-360 

Find the LCM of 40, 48 and 45. 


: The prime factorisations of 40, 48 and 45 are 


40=2x2x2x5 

48=2x2x2x2x3 

45=3‹х3 х5 
Тһе prime factor 2 appears maximum number of four times 
in the prime factorisation of 40, the prime factor 3 occurs 
maximum number of three times in the prime factorisation 
of 45, The prime factor 5 appears one time in the prime 
factorisation of 40 and 45, we take it only once. 
Therefore, required LCM = (2x2x2x2)x(3x3)x5 = 720 
LCM can also be found in the following way: 
Find the LCM of 20, 25 and 30. 


: We write the numbers as follows in a row: 


(A) 
(B) 
(C) 
(D) 
(E) 


So LCM=2x2x3x5x5 


(A) Divide by the least prime number 2. The numbers like 25 
are not divisible by 2 so they are written as such in the next 
row. 


E 81 
(В) Again divide by 2. Continue this till we have no multiples 
of 2. 
(C) Divide by next prime number whichis3. 
(D) Divide by next prime number whichis 5. 
(E) Again divide by 5. 

110 Some Problems on HCF and LCM 


We come across a number of situations in which we make use of the 
concepts of HCF and LCM. We illustrate these through a few examples: 

Example 12 Two tankers contain 850 litres and 680 litres of kerosene 
oil, respectively. Find the maximum capacity of a container 
which can measure the kerosene oil of both the tankers when 
used an exact number of times. 

Solution 2Тһе required container has to measure both the tankers in a 
way that the count is an exact number of times. So its capacity 
must be an exact divisor of the capacities of both the tankers. 
Moreover this capacity should be maximum. Thus the 
maximum capacity of such a container will be the HCF of 
850 and 680. The HCF of 850 and 680 is 170. 

Therefore, maximum capacity of the required container is 
170 litres. It will fill the first container in 5 and the second 
in 4 refills. 

Example 1339 a morning walk; three persons step off together. Their 
steps measure 80cm, 85cm and 90 cm respectively. What 
is the minimum distance each should walk so that all can 
cover the same distance in complete steps? 

| Solution ^ The distance covered by each one of them is required to be 


| you describe why? 


82 Mathematics 
Thus, we find the LCM of 80, 85 and 90. The LCM of 80, 
85 and 90 is 12240. 


The required minimum distance is 12240 cm. 


Example 14: Find the least number which when divided by 12, 16, 24 and 
36 leaves a remainder 7 in each case. 


Solution : We first find the LCM of 12, 16, 24 and 36 as follows: 


6 1 
3 9 
Э 9 
3 9 
1 3 
1 1 


Thus, LCM »2x2x2x2x3x3- 144 


144 is the least number which when divided by the given 
numbers will leave remainder 0 in each case. But we need 
the least number that leaves remainder 7 in each case. 


Therefore, the required number is 7 more than 144. The 
required least number = 144 + 7 = 151. 


%- ЕХЕКСІБЕ 3.7 

1. Renu purchases two bags of fertiliser of weights 75 kg and 69 kg. Find the 
maximum value of weight which can measure the weight of the fertiliser exact 
number of times. 

2. Three boys step off together from the same spot. Their steps measure 63cm, 
70cm and 77cm, respectively. What is the minimum distance each should cover 
so that all can cover the distance in complete steps? 

3. The length, breadth and height of a room аге 825cm, 675cm and 450cm 


respectively. Find the longest tape which can measure the three dimensions of 
the room exactly, 


Playing with Numbers 
ying 
83 


4. Determine the smallest 3-digit number which is exactly divisible by 6, 8 and 12. 
5. Determine the largest 3-digit number exactly divisible by 8, 10 and 1 2. 


ІШЕ 


The traffic lights at three different road crossings change after every 
48 seconds, 72 seconds and 108 seconds respectively. If they change 
simultaneously at 7am at what time will they change simultaneously 
again? 

Three tankers contain 403 litres, 434 litres and 465 litres of diesel 
respectively. Find the maximum capacity of a container that can measure 
the diesel of the three container exact number of times. 


. Findthe least number which when divided by 6, 15 and 18 leave remainder 5 in 


each case. 

Find the smallest four digit number which is divisible by 18, 24 and 32. 

Find the L.C.M. of the following numbers in which one number is always a 
multiple of 3: 

(a 9and4 (b) 12 and 5 

(с) 6and 5 (d) 15 and 4 

Observe a common property in the obtained LCMs. Is LCM the product of 
two numbers in each case? Can we deduce that LCM of any pair of numbers is 
always a multiple of 3? 

Find the LCM ofthe following numbers in which one number is the factor of the 
other. 

(а) 5,20 (b) 6,18 

(с) 12,48 (d) 9,45 


What do you observe іп the results obtained? 


epe m | 


What have we discussed? 
We have discussed multiples, divisors, factors and have seen how to identify 
factors and multiples. 
We have discussed and discovered the following: 
(a) A factor of a number is an exact divisor of that number. 
(b) Every number is a factor of itself. 1 is a factor of every number. 
(c) Every factor is less than or equal to the given number. 
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(d) Every number is a multiple of each of its factors. 

(e) Every multiple of a given number is greater than or equal to that number. 
(f) Every numberis a multiple of itself. 

We have learnt that : 

(a) Thenumber with only factors namely 1 and the number itself, is a prime 


number. Numbers that have more than two factors are called composite 
numbers. 


(b) The number 2 is the smallest prime number and is even. Every prime 
number other than 2 is odd. 

(c) Two numbers with only 1 asa common factor are called co-prime numbers. 

(d) Ifanumberis divisible by another number then it is divisible by each ofthe 
factors of that number. 

(e) Anumberdivisible by two co-prime numbers is divisible by their product also. 

We have discussed how we can find just by looking at a number, whether it is 

divisible by small numbers 2,3,4,5,8,9 and 11. We have explored the relationship 

between digits of the numbers and their divisibility by different numbers. 

(a) Divisibility by 2,5 and 10 can be seen by just the last digit. 

(b) Divisibility by 3 and 9 is checked by finding the sum of all digits. 

(c) Divisibility by 4 and 8 is checked by the last 2 digits. 

(d) Divisibility of 11 is checked by comparing the sum of digits at odd and 
even places. 

We have discovered that if two numbers are divisible by a number then their 

difference is also divisible by that number. 

We have learnt that : 

(a) TheHighest Common Factor (HCF) of two or more given numbers is (һе 
highest of their common factors. 


(b) TheLowest Common Multiple (LCM) of two or more given numbers is 
the lowest of their common multiples. 


Сы 
SY 


Geometry has a long and rich history. The term ‘Geometry’ is the 
English equivalent of the Greek word ‘Geometron’. ‘Geo’ means Earth 
and ‘metron’ means Measurement. 
According to historians, the 
geometrical ideas shaped up in lib 
ancient times, probably due to ће /7 775 
need for art, architecture and 
measurement. These include | 
occasions when the boundaries of | 
cultivated lands had to be marked Ё... 
without giving room for complaints. | 7| AJ 
Construction of magnificent palaces, | | Ode 
temples, lakes, dams and cities, art 
and architecture propped up these ideas. Even today geometrical ideas 
are reflected in all forms of art, measurements, architecture, 
engineering, cloth designing etc. You observe and use different objects 
like boxes, tables, books, the tiffin box you carry to your school for 
lunch, the ball with which you play and so on. All such objects have 
different shapes. The ruler which you use, the pencil with which you 
write are straight. The pictures of a bangle, the one rupee coin or a 
ball appear round. 

Here you will learn some interesting facts that will help you know 
more about the shapes around you. 


or I шр азр шылыш ERR 


4.2 Points SP 
By a sharp tip of the pencil mark a dot on the paper. Sharper the tip, thinner 


will be the dot. This almost invisible tiny dot will give you an idea of a point. 


Chapter 4 


2asic Geometrical Ideas 


Чч Introduction 
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A point determines a location. 
The following are some models for a point : 


The tip of a The sharpened The pointed end of 
compass end of a pencil a needle. 


If you mark three points on a paper, you would be required to distinguish 
them. For this they are denoted by a single capital letter like А,В,С. 
“В 


These points will be read as point A, point В and point C. 
oA 


“С 
| Of course the dots have to be invisibly thin. 
Try These CY 
1. With a sharp tip of the pencil mark four points on a paper and name 

them by the letters A,C,P,H. Try to name these points in different 

ways. One such way could be this As (Iris C 
Ў; 
> Рә “Н 
2. Astarin the sky also gives us an idea of a point. Identify at least five 

such situations in your daily life. 


4.3 A Line Segment 


Fold a piece of paper and unfold it. Do you see 
a fold? This gives the idea of a line segment. It 
has two end points A and B. 
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Take a thin thread. Hold its two 
ends and stretch it without a slack. 
It represents a line segment. The 
ends held by hands are the end 
points of the line segment. 


? 


The following are some models for a line segment : 


An edge of a 
box 


A tube light 


The edge of a post card 
Try to find more examples for line segments from your surroundings. 


Mark any two points A and B on a sheet of paper. Try to connect A to B by 
all possible routes. (Fig 4.1) 

What is the shortest route from A to B? 

This shortest join of point A to B (including 

A and B) shown here is a line segment. It is 


denoted by AB or ВА. The points A and В are 
called the end points of the segment. 6 Fig 4.1 


Try These С 


B 
1. Name the line segments in the figure 4.2. 
Is A, the end point of each line segment? 
A G 
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4.4 A Line 

Imagine that the line segment from A to B (i.e. АВ) is extended beyond 
Ann one direction and beyond:Bintheq— 9— ts _ „ 


. ЖЕДЕ ; vasca: 
other direction without any end (see 
figure). You now get a model for a line. 


Do you think you can draw a complete picture of a line? No. (Why?) 


А line through two points A and B is written as AB. It extends 


indefinitely in both directions. So it contains a countless number of points. 
(Think about this). 


Two points are enough to fix a line. We say ‘two > ! 
points determine a line’. © 
The adjacent diagram (Fig 4.3) is that of a line 
PQ. Sometimes a line is denoted by a letter like /. ЖА) 
Ly, Е 


4.5 Intersecting Lines j 
Look at the diagram (Fig 4.4). Two lines /, = ү 


and 1, are shown. Both the lines pass through | X ре? 

point P. We say /, and І, intersect at P. If two | f 9 

lines have one common point, they are called {! 
intersecting lines. Fig 44 ^7 


The following are some models of a pair 
of intersecting lines (Fig 4.5) : 


Two adjacementedges. | ТТ English alphabet X Crossing-roads 
of your notebook. Fig45 . 


Try to find ош some more models for a pair of intersecting 
lines. 
Do This 


Take a sheet of paper. Make two folds (and crease them) to represent a 
pair of intersecting lines and discuss : 


(a) Can two lines intersect in more than one point? 
(b) Can more than two lines intersect in one point? 


4.6 Parallel Lines 
Let us look at this table (Fig 4.6). The top ABCD is flat. Are you able to 
see some points and line segments? 


Are there intersecting lines? 


Yes, AB and BC intersect at the 
point B. 


Which lines intersect at A? at C? at p? 


Do the lines AD and CD intersect? Fig 4.6 


Do the lines AD and BC intersect? 

You find that on the table's surface there are lines which will not meet 
however far they are extended. "AD and BC form one such pair. Can you 
identify one more such pair of lines (which do not meet) on the top of 
the table? 

Lines (like on the table top) that do not meet are said to be parallel; 
such lines are called parallel lines. 

Think, Discuss and Write | 
Where else, do you see parallel lines? Try to find 10 examples. 


If two lines AB and CD are parallel, we write АВ Il CD. 


———— rr —(iY 
DM | 


ХА, 
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If two lines /, and /, are башы» we write [11 " 
Can you identify parrallel lines in the following figure? 


AUI AUT VEU AN UL. ІШІ ІШІ M Ші кы ІШІ шїї uA 
ішік я ш н 


The opposite edges of ruler (scale) Rail lines The cross-bars of this 
window 
4.7 Ray 
The following are some models for a ray : 
ммс 
Beam of light from Ray of light Sun rays 
а light house from a torch 


A ray is a portion of a line. It s 
and goes endlessly in a direction. 


Look at the diagram (Fi 
on the ray. They are 


(a) A, the starting point 
(b) P. a point on the path of the ray. 
We denote it by АР. 
Think, Discuss and Write 
If PQ is a ray, 
(a) What is its starting point? 


tarts at one point (called starting point) 


£ 4.7) of ray shown here. Two points are shown 


Fig 4.7 
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(b) Where does the point Q lie on the ray? 
(c) Can we say that Q is the starting point of this ray? 


Try These c 


l. 


A 
1. Name the rays given іп this picture (Fig 4.8). 
2. Is T a starting point of each of these rays? 
T 
N B 


Fig 4.8 


Here is a ray OA (Fig 4.9). It starts at O and passes through the point A. 


It also passes through the point B. 
Can you also name it as ОВ? Why? 
OA and OB are same here. 


Can we write OA as АО? Why or why not? Fig 4.9 
Draw five rays and write appropriate names for я 
What do you think the arrow on each of these rays is showing? 


EXERCISE 4.1 


Use the figure to name : 
(a) Five points 
(b) aline 
(c) Four rays 
(d) Five line segments 
Name the line given in all possible (twelve) ways, 

| choosing only two letters at a time from the four given. ADAC D 
Мате: 


(a) Line containing point E. C : 
(b) Line passing through A. 

(c) Lineon which O lies A B j^ E 
(d) Two pairs of intersecting lines. 
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4. How many lines can pass through 
(a) one given point?(b) two given points? 

5. Draw arough figure and label suitably in each of the following cases: 
(a) Point Plies on АВ. 


(b) XY and РО intersect at M. 
(c) Line / contains E and F but not D. 


(d) OP and OQ meet at O. 


6. Considerthe following figure of line MN. Say whether following statements are 
true or false in context of the given figure. 


(a) Q, M, O, N, P are points on the line e 


y 


P 
(b) M, O, Nare points оп а line segment ЖА” 
MN. 27 
(c) M and М are end points of line 40 
Piura d 
segment MN. 


(d) O and N are end points of line segment ОР. 
(е) Mis one of the end points of line segment 00 : 
(f) Mis point onray ОР. 

(g) Ray OP is different from ray OP. 

(h) Ray OP is same as ray OM. 

(i) Ray OM isnot opposite to ray OP. 

(j) Ois not an initial point of ОР. 

(К) Nis the initial point of NP and NM. 
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Have you ever taken a piece of paper and just doodled? The pictures that 
are results of your doodling are called curves. 


О. m 7 


(i) d (ii) (iii) (iv) 
(у) (vi) (vii) 
Fig 4.10 


You can draw some of these drawings without lifting the pencil from 
the paper and without the use of a ruler. These are all curves (Fig 4.10). 

‘Curve’ in everyday usage means “not straight”. In mathematics a curve 
can be straight like the one shown in fig 4.10 (iv) above. 

Observe that the curves (iii) and (vii) in Fig 4.10, cross themselves, 
whereas the curves (i), (ii), (v) and (vi) in Fig 4.10, do not. If a curve does 


not cross itself, then it is called a simple curve. 
Draw five more simple curvesandfive | 
curves that are not simple. 
Consider these now (Fig 4.11) : 


What is the difference between these 
two? The first i.e. Fig 4.11 (1) is an open @ Gi) 
curve and the second i.e. Fig 4.11 (ii) is Fig 4.11 


4) 
> 
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a closed curve. Can you identify some closed and open curves from the 
figures Fig 4.10 (i), (ii), (v), (vi)? Draw five curves each that are open 
and closed. 

Position in a Figure 


А Court line in a tennis court divides it into three parts : inside the line, 
on the line and outside the line. You cannot enter inside without crossing 
the line. 


'À compound wall separates your house from the road. You talk about 
‘inside’ the compound, “оп” the boundary of the compound and ‘outside’ 
the compound. 


In a closed curve thus there are three dis-joint parts : 

(i) interior (‘inside’) of the curve 

(ii) boundary (“оп”) of the curve and inen) 

(ili) exterior (‘outside’) of the curve. 

In the figure 4.12, A is in the interior, ed 
C is in the exterior and B is on the curve. oA 5 


The interior of a curve together with 
its boundary is called its "region". Mark B m. 
the three regions on the closed curves Fig 4.12 
that you have drawn. 


4.9 Polygons 
Look at these figures 4.13 (1), (ii), (iii), (iv) and (v). 


үс NND 


(ii) (iii) (iv) 
Fig 4.13 


What can you say? Are they closed? How does each one of them differ 
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from the other? (i), (ii), (iii) and (iv) are special because they аге made 
up entirely of line segments. They are called polygons. 

So a figure is a polygonrif itis a:closed figure made up entirely of line 
segments. Draw ten differently shaped polygons. 


Do This <<: | 


Try to form a polygon with 


1. Five matchsticks. 

2. Four matchsticks. 

3. Three matchsticks. 

4. Two matchsticks. D 
In which case was it not possible? Why? 


Sides, Vertices and Diagonals E C 
Examine the figure given here (Fig 4.14). 

Give justification to call it a polygon. 

The line segments forming a polygon are A B 

called its sides. Fig 4.14 

What are the sides of polygon ABCDE? (Note how the corners are 
named in order.) 


Sides are AB, BC, CD, DE and EA. . 

The meeting point of a pair of sides is called its vertex. Ж 

Sides АЕ and ED meet at E, so E is a vertex of the polygon ABCDE. S 
B and C are its other vertices. Can you name the sides that meet at these 
points? 

Can you name the other vertices of the above polygon ABCDE? 

Any two sides with a common end point are called the adjacent sides 
of the polygon. 

Are the sides AB and BC adjacent? How about AE and DC ? 


The end points of the same side of a polygon are called the adjacent 
vertices. Vertices E and D are adjacent, whereas vertices A and D are not 
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adjacent vertices. Do you see why? 

Consider the pairs of vertices which are not ~ 
adjacent. The joins of these vertices are called (һе р» (с ланатын 
diagonals of the polygon. ДО] oin 

In the figure 4.15 AC, AD, BD, BE and CE an TENTI 
di i T . 4 ырадыр кі 

agonals. A B 

Is BC a diagonal, Why or why not? Fig 4.15 

If you try to draw a diagonal joining adjacent vertices, will the result 
be a diagonal? 

Name all the sides, adjacent sides, adjacent vertices of the figure 
ABCDE (Fig 4.15). 


Draw a polygon ABCDEFGH and name all the sides, adjacent sides and 
vertices as well as the diagonals of the polygon. 


, EXERCISE 4.2 


1. Classify the following curves as (i) Open or (ii) Closed . 


per 
(a) (b) 
А4 


(с) 


/ 


е) 


2. Draw rough diagrams to illustrate the following : 
(а) Орепсшуе (b) Closed curve. 


——————————ÁÓ' Ó.Ó'O) ]|"——— —————— ———————— AUN ON 
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3. Drawany polygon and shade its interior. 
4. Consider the given figure and answer the questions : 
(a) Isitacurve? 
(b) Is it closed? 
5. Illustrate, if possible, each one of the following with a rough 
diagram: 
(a) A closed curve that is not a polygon. 
(b) An openeurve made up entirely of line segments. 
(c) A polygon with two sides. 


4.10 Angles 


Angles are made when 
corners are formed. 

Here is a picture (Fig 
4.16) where the top of a 
box is like a hinged door. 
The edges AD of the box 
and AP of the door can be Fig 4.16 


imagined as two rays AD 
and AP. These two rays have a common end point A. The two rays here 
together are said to form an angle. 
An angle is made up of two rays starting from a common end point. р 
The two rays forming the angle are called the arms or sides of the angle. < 
Тһе common end point is the vertex of the angle. 


This is an angle formed by rays OP and OQ 
(Fig 4.17). To show this we use а small curve 
at the vertex. (see Fig 4.17). O is the vertex. 
What are the sides? Are they not OP and OQ? 


How can we name this angle? We can simply 


say that it is an angle at O. To be more specific 
Fig 4.17 
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we identify some two points, one on each side and the vertex to name the 
angle. Angle POQ is thus a better way of naming the angie. We denote 
this by ZPOQ. 
Think, Discuss and Write Ж 
Look at the diagram (Fig 4.18). What is the name ДА 
of the angle? Shall we say ZP ? But then which 
one do we mean? 

By ZP what do we mean? 

Is naming an angle by vertex helpful here? Qs: 

Why not? Fig 4.18 u^ 

ZP here may mean ZAPB or ZCPBor even “АРС! We need more 
information. 


Note that in specifying the angle, the vertex is always written as the 
middle letter. 


Do This — 


Take any angle, say /ABC. f 


с 


Shade that portion of the angle bordering BA 
and where BC lies. B 


Now shade in a different colour the portion " 


of the angle bordering BC and where ВА 
lies. 


The portion common to both shadings is called 
the interior of АВС (Fig 4.19). (Note that the 
interior is not a restricted area; it extends 
indefinitely since the two sides extend 
indefinitely). 


In this diagram (Fig 4.20) X is in the interior of 
the angle, Z is not in the interior but in the exterior 
of the angle; and S is on the ZPQR . Thus the angle © 
also has three regions associated with it. 


; EXERCISE 4.3 


1. Name the angles in the given figure. 


< 
р 


2. Inthegiven diagram, name the point(s) 
(a) Inthe interior of ZDOE 
(b) In the exterior of ZEOF 
(c) On ZEOF 


Basic Geometrical Ideas 


С 


99 


ANNIS | 


Mathematics 
100 "~ 


3 Draw rough diagrams of two angles such that they have 
(a) One point in common. 
(b) Two points in common. 
(c) Three points in common. 
(d) Four points in common. 
(e) Oneray in common. 


4.11 Triangles 


A triangle is a three-sided polygon. 
In fact it is the polygon with the 
least number of sides. 

Look at the triangle in the diagram 
(Fig 4.21). We write AABC instead 
of writing "Triangle ABC". 

In AABC how many sides are 
there? How many angles are there? 


The three sides of the triangle are АВ, Q 


BC and CA . The three angles are ZBAC, eR 
“ВСА and ZABC. The points A, В апа С ds 
are called the vertices of the triangle. 

Being a polygon, a triangle has an Fig 4.22 
exterior and an interior. In the figure 4.22 P is in the interior of the 
triangle, R is in the exterior and Q on the triangle. 


Ча X EXERCISE 44 


ч, 


1. Drawarough sketch of a triangle ABC. Mark а point P in its interior and a point 
Qin its exterior. Is the point A in its exterior or in its interior? 


2. (а) Identify three triangles in the figure. (b) Write 


the names of seven angles. (c) Write the names 
of six line segments. (d) Which two triangles 
have ZB ascommon? B C 
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4.12 Quadrilaterals 


A four sided polygon is a quadrilateral. It has 
4 sides and 4 angles. As in the case of a triangle, 
you can visualise its interior too. 


Note the cyclic manner in which the vertices 
are named. 


This quadrilateral ABCD (Fig 4.23) has four 
sides AB, BC, CD and DA. It has four bs 
ZA, B; ZG and AD: 


R Q 
Р Р 


This is quadrilateral PORS. Is this quadrilateral PORS? 


In any quadrilateral ABCD, AB and 


Lu C ‘ 
BC are adjacent sides. Can you write Ж 
other pairs of adjacent sides? ex 

AB and DC are opposite sides; Name 
the other pair of opposite sides. D B 

ZA and ZC are said to be opposite 
angles; similarly ZD and ZB are 

A 


opposite angles. Naturally ZA and ZB 
are adjacent angles. You can now list. 
other pairs of adjacent angles. 
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1. Drawarough sketch of a quadrilateral PORS. Draw its diagonals. Name them. 
Is the meeting point of the diagonals in the interior or exterior of the quadrilateral? 
2. Draw arough sketch of a quadrilateral KLMN. State : 
(a) two pairs of opposite sides, 
(b) two pairs of opposite angles, 
(с) two pairs of adjacent sides, 
(d) two pairs of adjacent angles. 
3. Investigate : 
Use strips and fasteners to make a triangle and a quadrilateral, 
Try to push inward at any one vertex of the triangle. Do the same to the quadrilateral. 
Is the triangle distorted? Is the quadrilateral distorted? Is the triangle rigid? 


Why is it that structures like electric towers make use of triangular shapes and 
not quadrilaterals? 


4.13 Circles 


In our environment, you find many things which are round, a wheel, 
a bangle, a coin etc. We use the round shape in many ways. It is easier to 
roll a heavy steel tube than to drag it. 


A circle is a simple closed Curve, that is not a polygon, with some very 
special properties. 


Do TRIER 1o eene un 
* Place a bangle or any round shape; trace around to get a circular shape. 
* If you want to make a circular garden, how will you proceed? 
Take two sticks and a piece of 
chord. Drive one stick into the 
ground. This is the centre of the 
proposed circle. Form two loops, 
one at each end of the chord. 
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Place one loop around the stick at the centre. Put the other around the 
other stick. Keep the sticks vertical to the ground. Keep the chord taut 
all the time and trace the path. You get a circle. 


Naturally every point on the circle is at equal distance from the centre. 


Parts of a Circle 
Here is a circle, with centre C (Fig 4.24) 

A,P,B,M are points on the circle. You will see that 

CAZCPZCB-GM! 

Each of the segments CA, CP, CB, CM is 
radius of the circle. The radius is a line segment p 
that connects the centre to a point on the circle. CP 
and CM are radii (plural of ‘radius’) such that C, 


P, M are in a line. PM is known as diameter of the в M 
circle. 


Is a diameter double the size of a radius? Yes. 


Fig 4.24 


PB is a chord connecting two points on a circle. 15 < 
PM also a chord? 

An arc is a portion of circle. 
If P and Q are two points you get the arc PQ. We write 


itas PQ (Fig 4.25). 


As in the case of any simple closed curve you can 
think of the interior and exterior of a circle. A 
region in the interior of a circle enclosed by an 
агс on one side and a pair of radii on the other 
two sides is called a sector (Fig 4.26). 

A region in the interior of a circle enclosed 
by a chord and an arc is called a segment of the 
circle. 


© 
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Take any circular object. Use a thread and place it to go round the object 
once. The length of the thread is the distance covered to travel round the 
object once. What does this length denote? 


The distance around a circle is its circumference. 


Do This єз 


* Take a circular sheet. Fold it into two halves. 
Crease the fold and open up. Do you find that the 
circular region is halved by the diameter? 

A diameter of a circle divides it into two equal 
parts; each part is a semi-circle. A semi-circle is . 
half of a circle, with the diameter as part of the 


boundary. 


Хы. > EXERCISE 4.6 


1. From the figure identify 
(a) the centre of circle 
(b) three radii 
(c) adiameter 
(d) achord 
(е) two points in the interior 
(f) a point in the exterior 
(g) а sector ; 
(h) asegment 
2. (a) Isevery diameter of a circle also a chord? 
(b) Is every chord of a circle also a diameter? 


VA 


м о л Ф 
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Draw any circle and mark 


(a) its centre (e)asegment 

(b) aradius (f) a point in its interior 
(c) a diameter (g) a point in its exterior 
(d) a sector (h) an arc 

Say true or false : 


(a) Two diameters of a circle will necessarily intersect. 
(b) The centre of a circle is always in its interior. 
аро р-не 
What һауе we discussed? 
A point determines a location. It is usually denoted by a capital letter. 
A line segment corresponds to the shortest distance between two points. The 
line segment joining points A and B is denoted by АВ. 
AB and BA denote the same line segment. 
A line is obtained when a line segment like AB is extended on both sides 
indefinitely; it is denoted by АВ or sometimes by a single letter like /. 
Two distinct lines meeting at a point are called intersecting lines. 
Two lines in a plane are said to be parallel if they do not meet. 
Aray isa portion of line starting at a point and going іп one direction endlessly. 


Any drawing (straight or non-straight) done without lifting the pencil may be 
called a curve. In this sense, a line is also a curve. 


A simple curve is one that does not cross itself. 
A curve is said to be closed if its ends are joined; otherwise it is said to be open. 


10. A polygon is a closed curve made up of line segments. Неге 


(i) The line segments are the sides of the polygon. 

(i) Any two sides with a common end point are adjacent sides. 
(іі) The meeting point of a pair of sides is called a vertex. 

(iv) The end points of the same side are adjacent vertices. 

(у) The join of any two non-adjacent vertices is a diagonal. 
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11. Anangle is made up of two rays starting from a common end point. 


14. 


Two rays ОА and OB make ZAOB (or also called ZBOA). 
An angle leads to three divisions of a region: 
On the angle, the interior of the angle and the exterior of the angle. 


. A triangle is a three-sided polygon. 
133; 


A quadrilateral is a four-sided polygon. (It should be named cyclically). 


Inany quadrilateral ABCD, AB & DC and AD & BC are pairs of opposite 
sides. ZA & ZC and ZB & /р are pairs of opposite angles. ZA is 
adjacentto ZB & ZD ; similar relations exist for other three angles. 

A circle is the path of a point moving at the same distance from a fixed point. 


The fixed point is the centre, the fixed distance is the radius and the distance 
around the circle is the circumference. 


Achord of a circle is a line segment joining any two points on the circumference. 
A diameter is a chord passing through the centre. 


A sector is the region in the interior of acircle enclosed by an arc on one side 
and a pair of radii on the other two sides. 


A circular segmentis a region in the interior of the circle enclosed by an arc and 
a chord. 


Any diameter of a circle divides it into two semi-circles. 


Сһарїег 5 ' Í ; УО 
Understanding Elementary Shapes: 


E Introduction 


All the shapes we see around us are formed using curves or lines. We 
can see corners, edges, planes, open curves and closed curves in our 
surroundings. We organise them into line segments, angles, triangles, 
polygons and circles. We find that they have different sizes and 
measures. Let us now try to develop tools to compare their sizes. 


5.2 Measuring Line Segments 

We have drawn and seen so many line segments. A triangle is made of 
' three, a quadrilateral of four line segments. - Ў 

A line segment, is a fixed portion of a line. This makes it possible to 


measure a line segment. This measure of each line segment is a unique 
number called its “length”. We use this idea to compare line segments. 
To compare any two line segments, we find a relation between their 
lengths. This can be done in several ways. 
(i) Comparison by Observation: 


TC 
n" 


By just looking at them can you tell, which one is longer? 


A 


You can see that AB is longer. 
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But you cannot always be suré about your usual judgment. For example, 
look at the following segments : 


nila 


The difference in lengths between these two may not be obvious. This 
makes other ways of comparing necessary. 


eP 
In this adjacent figure AB and PQ have the 
same lengths. This is not quite obvious. 
So, we need better methods of comparing line my 6: 
segments. 
(ii) Comparison by Tracing : Q 


AB Ce—D 


To compare AB and CD, we usea tracing paper, trace CD and place the 
traced segment on AB. 


Can you decide now which one among AB and CD is longer? 


The method depends upon the accuracy in tracing the line segment. 
Moreover, if you want to compare with another length, you have to trace 
another line segment. This is difficult and you cannot be trace the lengths 
everytime you want to compare them. 


(iii) Comparison using Ruler and a Divider: 


Have you seen or can you recognise all the instruments 
in your instrument box? Among other things, you have a ruler 
and a divider. 


Ruler Divider 
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Note how the ruler is marked along one of its edges. It is divided into 15 
parts. Each of these 15 parts is of length lem. 


Is each of these 1cm further sub-divided? 
How? 
What is the length of each of such sub-divided 
part? 1 mm is 0.1 cm 


Each centimetre is divided into 10 subparts. Each |2 mm is 0.2 cm and so i 
subpart of the division of a cm is 1mm. 253 ceil eani 2 cm ap 


3mm 


How many millimetres make one centimetre? 
Since lcm = 10 mm, how will we write 2 cm? 3 mm? What do we mean by 
ЛУ]. сп). 

Place the zero mark of the ruler , 
at A. Read the mark against B. This 


gives the length of AB. Suppose 
the length is 5.8cm, we may write 
length AB = 5.8 cm or more simply as AB = 5.8 cm. 

There is room for errors even in this procedure. The thickness of the 
ruler may cause difficulties in reading off the marks on it. 


Think, Discuss and Write 
1. What other errors and difficulties may we face? 


2. What kind of error can occur if viewing the mark on the ruler is not 
proper? How can one avoid it? 


Correct eye Positioning error 

Wrong чун position 

position жу "US wrongeye. To get correct measure, the eye should be 
osition 

Ж correctly positioned, just vertically above 


the mark. Otherwise errors can happen due 


to angular viewing. 


^ T 2 
Object to be measured < 


1. 
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Can we avoid this problem? Is there a better way? 
Let us use the divider to measure length. ігі 


Open the divider. Place the end point of one of its arms at A and the end 
point of the second arm at B. Without disturbing the opening, lift the divider 
and place it on the ruler. Ensure that one end point is at the zero mark of the 
ruler. Now read the mark against the other end point. 


ШШШШ ШШШ 


ртр 
14 1 


8 9 10 11 12 1 


D y 
ПШПШ 


ШЕШШ 


Try These с 
1 


· Take any post card. Use the above technique to measure its two adjacent 
sidesse 


2. Select any three objects having a flat top. Measure all sides of the 
top using a divider and a ruler. 


% EXERCISE 5.1 


Whatis the disadvantage in comparing line segments by mere observation? 


2. Whyisitbetterto use a divider than a ruler, while measuring the length of a line 


Bs 


segment? 
Draw any line segment, say АВ. Take any point C lying in between A and B. 
Measure the lengths of AB, BC and AC. Is АВ-АС-«СВ? 


[Note : If A,B,C are any three points on а line, such that AC + СВ = AB, then 
we can be sure that C lies between A and B,] 
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4. If A,B,C are three points on a line such that'AB ж 5 cm, BC = 3 ст and 
AC 28cm, which one of them lies between the other two? 


5. Verify whether D is the mid point of eae) TE F G 


AG. КООЗ Аз 6 7 

6. IFB is the mid point of AC and C is the mid point of BD , where A,B,C,D lie on 
a straight line, say why AB 2 CD? 

7. Draw five triangles and measure their sides. Check in each case, if the sum of the 
lengths of any two sides is always less than the third side. 


5.3 Angles — ‘Right’ and ‘Straight’ 


You have heard of directions in Geography. We know that China i$ to the 
north of India, Sri Lanka is to the south. We also know that Sun rises in the 
east and sets in the west. There are four directions in all. They are North 
(N), South (S), East (E) and West (W). 

Do you know, which direction is opposite to north? 

Which direction is opposite to west? 

Just recollect what you know already. We now use this knowledge to learn 
a few properties about angles. 


DoThis-— | 


Stand facing north. 


Turn clockwise to east. N 

You have turned by a right angle. 

Follow this by a 'right-angle-turn', clockwise. 

You now face south. E 


If you turn by a right angle in the anti-clockwise 
direction, which direction will you face? It is east 


again! (Why?) 
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Study the following positions : 


co 


You stand facing By a 'right-angle-turn' By another ‘right-angle- 
north clockwise, you now turn' you finally face 


face east south. 


From facing north to facing south, you have turned by two right angles. 
Is not this the same as a single turn by two right angles? 
The turn from north to east is by a right angle. 


The turn from north to south is by two right angles; it is called a straight 
angle. (NS is a straight line!) 


N 
S 
| N 
Stand facing south. t 
Turn by a straight angle. 
Which direction do you face now? 
You face north! 
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To turn from north to south, you took a straight angle turn, again to turn 
from south to north you took another straight angle turn in the same direction. 
Thus turning by two straight angles you reach your original position. 


Think, Discuss and Write 

By how many right angles should you tum in the same direction to reach 
your original position? 

Turning by two straight angles (or four right angles) in the same direction 
makes a full turn. This one complete turn is called one revolution. The 
angle for one revolution is a complete angle. 

We can see such revolutions on clock-faces. 

When the hand of a clock moves from one position 
to another, it turns through an angle. 

Suppose the hand of a clock starts at 12 and goes 
round until it reaches at 12 again. Has it not made 
one revolution? So how many right angles has it 
moved? Consider these examples : 6 


From 12 to 6 From 6 to 9 From 1 to 10 


1 1 3 / 
2 of arevolution. 2 of arevolution 2 of a revolution 


or 2 right angles or 1 right angle or 3 right angles 
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Try These c; 


1. Whatis the angle name for half a revolution? 
2. Whatis the angle name for one-fourth revolution? 


3. Draw five other situations of one-fourth, half and three-fourth 
revolution on a clock. 


Note that there is no special name for three-fourth of a revolution. 


EXERCISE 5.2 


l. What fraction of a revolution clockwise does the hour hand of a clock turn 
through, when it goes from 


(a) 3to 9 (b 4to7 (c) 7to10 
(d) 12 to 9 (е) 1010 ( 6to3 
- Where will the hand of a clock stop if it 


N 


1 
(а) starts at 12 and makes 2 of arevolution, clockwise? 
1 у 
(b) starts at 2 and makes 2 of a revolution, clockwise? 
1 
(с) starts at 5 and makes 4 of a revolution, clockwise? 


3 
(d) starts at 5 and makes 4 of a revolution, clockwise? 


. Which direction will you face if you start facing 


1 
(a) east and make 2 of a revolution clockwise? 


1 
(b) east and make 1 2 revolution clockwise? 
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3 
(c) westand make 4 revolution anti-clockwise? 


(d) south and make one full revolution? 
(Should we specify clockwise or anti-clockwise for this last question? Why not?) 
4. What part of a revolution have you turned through if you stand facing 
(a) east and turn clockwise to face north? 
(b) south and turn clockwise to face east? 
(c) west and turn clockwise to face east? 
5. Findthe number of right angles turned through by the hour hand of a clock when 
it goes from 
(a) 3to 6 (b) 2to8 (c) Stoll 
(d) 10 to 1 (е) 12to9 (f) 12to6 
6. How many right angles do you make if you start facing 
(a) south and turn clockwise to west? 
(b) north and turn anti-clockwise to east? 
(c) west and turn to west? 
(d) south and turn to north? 
7. Where will the hour hand of a clock stop if it starts? 
(a) from 6 and turns through 1 right angle? 
(b) from 8 and turns through 2 right angles? 
(c) from 10 and turns through 3 right angles? 
(d) from 7 and turns through 2 straight angles? 


5.4 Angles - ‘Acute’, ‘Obtuse’ and ‘Reflex’ 


We saw what we mean by a right angle and a 
straight angle. However, not all the angles we 
come across are one of these two kinds. The 
angle made by a ladder with the wall (or with the 
floor) is neither a right angle nor a straight angle. 
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Think, Discuss and Write 
Are there angles smaller than a right angle? 
Are there angles greater than a right angle? 


Have you seen a carpenter's square? It looks like the 
English alphabet *L'. He uses it to check right angles. 
Let us also make a similar ‘tester’ for a right angle. 


ро Тізе —— 


KEN 
Step 1 Step 2 Step 3 
Take a piece of paper Fold it somewhere in Fold again the straight 
the middle edge. Your tester is ready 


Observe your improvised "right-angle-tester". [Shall we call it RA tester?] 
Does one edge end up straight on the other? 


Suppose any shape with corners is given. You can use your RA tester to 
test the angle at the corners. 


Do the edges match with the angles of a paper? If yes, it indicates a right 
angle. 


Try Theseq 


1. The hour hand of a clock moves from 12 to 5. 
Is the revolution of the hour hand more than 1 
right angle? 


N 


. What does the angle look like? The hour hand 


. Draw the following and check the angle with 
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of the clock moves 5 to 7. Is the angle moved 
by hour hand more than 1 right angle? 


your RA tester. 
(a) going from 12 to 2 
(b) from 6 to 7 
(c) from 4 to 8 
(d) from 2 to 5 


. Take five different shapes with corners. Name the corners. Examine 


them with your tester and tabulate your results for each case : 
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Other Names 
* Anangle smaller than a right angle is called an acute angle. 


These are acute angles. 


Roof top Sea-saw Opening Book 
Do you see that each one of them is less than one-fourth of a revolution? 
Examine them with your “RA tester". 


e Ifan angle is larger than aright angle, but less than a straight angle, it is 
called an obtuse angle. 


These are obtuse angles. 


House Book Reading Desk 
Do you see that each one of them is greater than one-fourth of a 


revolution but less than half a revolution? Your RA tester may help to 
examine. 


Identify the obtuse angles in the previous examples too. 
* A reflex angle is larger than а straight angle. 
It looks like this. (See the angle mark) 


Were there any reflex angles in the shapes you 
made earlier? 


How would you check for them? 
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Try These Q 
1. Look around you and identify edges meeting at corners to produce 
angles. List ten such situations. 


2. Listten situations where the angles made are acute. 

3. Listten situations where the angles made are right angles. 
4. Find five situations where obtuse angles are made. 

5. List five other situations where reflex angles may be seen. 


EXERCISE 5.3 


1. Match the following : 


(i) Straight angle (а) Less than one-fourth a revolution 
(i) Rightangle (b) More than half a revolution 
(ш) Acute angle (c) Halfofarevolution 
(iv) Obtuse angle (d) One-fourth a revolution 
1 1 
(v) Reflex angle (e) Between 4 and 2 ofarevolution 


(f) Onecomplete revolution 
2. Classify each one of the following angles as right, straight, acute, obtuse or reflex : 


/\ (b) (е) 
(4) (е) o Tif) 
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5.5 Measuring Angles 


The improvised *Right-angle Tester' we made is helpful to compare angles 
with a right angle. We were able to classify the angles as acute, obtuse or 
reflex. 


But this does not give a precise comparison. It cannot find which one among 
the two obtuse angles is greater. So in order to be more precise іп comparison, 
we need to ‘measure’ the angles. We can do it with a “protractor”. 

The measure of angle 


We call our measure, ‘degree measure’. One complete revolution is divided 
into 360 equal parts. Each part is a degree. We write 360° to say ‘three 
hundred sixty degrees’. 


Think, Discuss and Write 


How many degrees are there in half a revolution? In one right angle? In one 
straight angle? 


How many right angles make 180°? 360°? 


Do This. 


*4 1. Take a square sheet of Paper. 


2. Fold this paper twice as shown in the picture. 
(Check that there are four folds) 


3. Make a part of circle on the surface of the paper as shown 
and cut this part out. 
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4. When you open this out you will see two parts of the 
circle or two protractor pieces, placed one above the 
other. 


5. Fold one of these semicircle or protractor as shown. 
You may cut it out, if you want. 


90 

6. Open the page out and mark as 90° on the fold. 
90 

АРА 


7. Fold the paper again as shown at half of 90° i.e. 
45°. Write 45° on the fold at the right-side portion 
of 90*. 


8. Identify now the measure of the fold which would р 90 


be 90° + 45° = 135°. > ЯШ 


9. Fold the paper again and make half of 45°. 


Now the angle on the right half is 45*. 135 45 
1 
divided by 2, i.e. 227 °, Now the angle 1577 IS Ы 
1 
on the left of 135? would be 157; ү, 


You have got a ready device to measure angles. This is an approximate 
protractor. 


The Protractor B 
You can find a readymade protractor in your “instrument box’. The curved 
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edge is divided into 180 equal parts. Each part is equal to a ‘degree’. The 
markings start from 0* on the right side and ends with 180? on the left side, 
and vice-versa. 


Suppose you want to measure an angle ABC. 


0 A 
А Hy % 7 D», 
B -olg = = M. = 
ATTAINMENT мом 
Given ZABC Measuring ZABC 


1. Place the protractor so that the mid point (M in the figure) of its straight- 
edge lies on the vertex B of the angle. 


2. Adjust the protractor so that BC is along the straight-edge of the 
protractor. 


3. There are two ‘scales’ on the protractor : read that scale which has the 
0° mark coinciding with the straight-edge (i.e., with ray ВС). 

4. The mark shown by BA on the curved edge gives the degree measure 
of the angle. 
We write m ZABC= 40°, 
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_ 4 EXERCISE 5.4 


. Whatisthe measure of (i) aright angle? (ii) a straight angle? 
. Say True or False: 

(a) The measure of an acute angle « 90°. 

(b) The measure of an obtuse angle « 90°. 

(c) The measure of a reflex angle > 180°. 

(d) The measure of one complete revolution = 360°. 


(e) If mZA = 53° and mZB =35°, then mZA > mZB. 


. Write down the measures of 


(a) some acute angles. 
(b) some obtuse angles. 
(give two examples of each). 
. Measure the angles given below, using the Protractor and write down the measure. 


= 


(c) (d) 


- Which angle has a large measure? 
First estimate and then measure. 
Measure of Angle A = 
Measure of Angle B = 
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6. Fromthesetwo angles which has larger measure? Estimate and then confirm by 
measuring them. 


e 


7. Fillinthe blanks with acute, obtuse, right or straight : 
(a) Anangle whose measure is less than that of a right angle is 
(b) Anangle whose measure is greater than that of a right angle is 


(c) An angle whose measure is the sum of the measures of two right angles 
is 


(d) When the sum of the measures of two angles is that of a right angle, then each 
one of them is 


(e) When the sum of the measures of two angles is that of a straight angle, one of 
them should be Or 


8. Findthe measure of the angle shown in each figure. (First estimate with your eyes 
and then find the actual measure with a protractor). 


DA 
de 252 
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9. Findtheangle measure between the hands of the clock in each figure: 


9.00 a.m. 1.00 p.m. 6.00 p.m. 
10. Investigate : 


In the given figure, protractor shows 30°. 


Look at the same figure through a magnifying 
glass. Does the angle becomes larger? Does 
the size of the angle change? 


11. Measure and classify each angle : 


30° 


Mathematics 
126 


5.6 Perpendicular Lines 


When two lines intersect and the angle between them is a right angle, then 
the lines are said to be perpendicular. If a line AB is perpendicular to CD, 
we write AB LCD. 


Think, Discuss and Write 
If, AB.L CD, then should we say that CD L AB also? 
Perpendiculars around us! 


You can give plenty of examples from things around you for perpendicular 
lines (or line segments). The English alphabet T is one. Is there any other 
alphabet which illustrates perpendicularity? 


Consider the edges of a post card. Are the edges perpendicular? 
Let AB be a line segment. Mark its mid point as M. Let MN be a line 


perpendicularto AB through M. Ix 
Does MN divide AB into two equal parts? | 
Is MN perpendicular to АВ? Ar 


М 
MN bisects АВ (that is, divides AB into two | 
equal parts) and is also perpendicular to АВ. v1 


So we say MN is the perpendicular bisector of AB. 
You will learn to construct it later, 


% © ЕХЕКСІБЕ 5,5 


Nuls sere 


1. Which of the following are models for perpendicular lines : 
(a) The adjacent edges of a table top. 
(b) The lines of a railway track. 
(c) The line segments forming the letter ‘L’. 
(d) The letter V. 
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2. Let РО be һе perpendicular to the line segment XY.Let PQ and XY intersect 
in the point A. What is the measure of ZPAY ? 


3. Thereare two "set-squares" in your box. What are the measures of the angles 
that are formed at their corners? Do they have any angle measure that is common? 


4. Study the diagram. The line / is perpendicular to line m 


Ay BC aD ТЕСЕ GEH 


(a) Is CE=EG? 
(b) Does PE bisect CG? 
(c) Identify any two line segments for which PE is the perpendicular bisector. 
(d) Are these true? 
© AC>FG 
(i) CD = GH 
(іі) BC < EH. 


5.7 Classification of Triangles 


Do you remember a polygon with least number of sides? That is a triangle. 
Let us see the different types of triangle we can get. 


Do This sli 


How about using protractor to write the measures of the angles and using 
ruler to write the measures of the sides of the triangles given? 


Fill in the measures in the given table. 


Mathematics 
128 ii 


(0) се) 


h) 
The measure of the angles of the Measures of 
triangle the sides | 
(a) (2,607.4) 52600226002. : 


DI 


EID 


ПЕТИНЕ 


II 


Observe the angles and the triangles as well as the measures of the sides 
carefully. Is there anything special about them? 
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What do you find? 
e Triangles in which all the angles are equal. 
If al! the angles in a triangle are equal, then its sides are also .............. 
è ‘Triangles in which all the three sides are equal. 
If all the sides in a triangle are equal, then its angles are............. н 
ә Triangle which have two equal angles and two equal sides. 
If two sides of a triangle are equal, it has .............. equal angles. 
е Triangles in which no two sides are equal. 
If none of the angles of a triangle are equal then none of the sides are equal. 
If the three sides of a triangle are unequal then, the three angles are 
абод. , 
Take some more triangles and verify these. For this we will again have to 
measure all the sides and angles of the triangles. 
The triangles have been divided into categories and given special names. 
Let us see what they are : 


s St 
u 29 


Naming тыйы зей оп Өй, қ 

A triangle having three unequal sides is called а Scalene Triangle [(c), (е)]. 
A triangle having two equal sides is called an Isosceles Triangle [(b), (f)]. 
A triangle having three equal sides is called an Equilateral Triangle [(a), (d)]. 
Classify all the triangles whose sides you measured earlier, using these 
definitions, 


а” “енен 
Naming Triangles Based on Angles 
If each angle is less than 90^, then the triangle is called an acute angled 
triangle. 

If any one angle is aright angle then the triangle is called a right angled 
triangle. 

If any one angle is greater than 90°, then the triangle is called an obtuse 
angled triangle. 


A D 
келі 26 
Сүтке n o / 
B nU NE merde orate 
Acute Angled Right Angled Obtuse Angled 
Triangle. ^: -» Triangle Triangle 


Name the triangles whose angles were measured earlier, according to 
these three categories. How many were right angled triangles? 


Do This-— | | i 


Try to draw rough sketches of - 
(a) a scalene acute angled triangle. 

(b) an obtuse-angled isosceles triangle. 
(с) а right-angled-isolceles triangle. 

(d) ascalene-right-angled triangle. 

Do you think it is possible to sketch 

(a) anobtuse angled equilateral triangle ? 
(b) aright-angled equilateral triangle ? 
(c) atriangle with two right angles? 
Think, discuss and write your conclusions. 
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EXERCISE 5.6 


1. Name the types of following triangles : 
(a) Triangle with lengths of sides 7 cm, 8 cm and 9 cm. 
(b) AABC with AB = 8.7 cm, AC 2 7 cm and BC = 6 cm. 
(c) APQR such that PQ = QR =PR = 5 cm. 


(d) ADEF with mZD=90° 

(е) AXYZ with mZY =90° and XY = YZ. 

(f ALMN with mzL = 30°, mZM = 70? and mZN = 80°. 
2. Match the following : 

Measures of Triangle Type of Triangle 

(i) 3 sides of equal length (a) Scalene 

(0) 2 sides of equal length (b) Isosceles right angled 

(iii) All sides are of different (c) Obtuse angled 


length 
(iv) 3 acute angles (d) Rightangled 
(у) Lright angle (е) Equilateral 
(vi) 1 obtuse angle (f) Acute-angled 
(vii) 1 right angle with two (в) Isosceles - 
side of equal length 


3. Name each of the following triangles in two different ways: (you may judge ће 
nature of the angle by observation) 


Д 61 
Де 8 ғ 
ÁN А 
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10ст 5.2 ст 10 ст 
(d) (e) (f) 


4. Trytoconstruct triangles using match sticks. Some are shown here. 


Can you make a triangle with 99 
(а) 3 matchsticks? \ / N / 
(b) 4 matchsticks? > % /. | 
(c) 5 matchsticks? \ / 


(d) 6 matchsticks? 


(Remember you have to use all the 
| available matchsticks in each case) 


Name the type of triangle ineach ` 
case. Z 


If you cannot make a triangle, think 
of reasons for it. 


5.8 Quadrilaterals 


A quadrilateral, if you remember, is a polygon which has four sides. 


gi ЗЫ 


1. Place a pair of sticks such that they have their end 


points joined at one end. Now place another such pair / É "з es j 
meeting the free ends of the first pair. ~ \ 


What is the figure enclosed? D 
It is a quadrilateral, like the one you see here. 
The sides of the quadrilateral’ are 


AB; BC. 2 208 | / 

There are 4 angles for this quadrilateral. | / 
е. е 

They are given by ZBAD, “АО С, ZDCB А 3 


and ; 


AC is one diagonal. What is the other? 

Measure the length of the sides and the diagonals. Measure all the angles also. 
2. Using four sticks, as you did in the above activity, sce if you can forma 

quadrilateral such that 

(а) all the four angles are acute. | 

(b) one of the angles is obtuse. 

(c) one of the angles is right-angled. 

(d) two of the angles are obtuse. 

(е) two of the angles are right-angled, 

(f) the diagonals are perpendicular to one another. 


Rectangle 


Do This ~- 
You have two Commu in your Instruments box. One is 30° — 60° — 90° 
set-square, the other is 45°— 45*— 90° set square. 
You and your friend can jointly do this. 
(a) Both of you will have a pair of 30°-— 60° 90° 
set-squares. Place them as shown in the figure. 
Can vou name the quadrilateral described? 
What is the measure of each of its angles? 
This quadrilateral is a rectangle. 
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One more obvious property of the rectangle you can see is that 
opposite sides are of equal length. 

What other properties can you find? 

(b) If you use a pair of 45?— 45°—90° set-squares 
you get another quadrilateral this time. 
Itis a square! 


Are you able to see that all the sides are of |. - 
equal length? What can you say about the x 
angles and the diagonals? Try to find a few 
more properties of the square, 


(с) If you place the pair of 30°-60°-90° set- 
squares in a different position, you get a 
parallelogram. Do you notice that the opposite 
sides are parallel? 
Are the opposite sides equal? 
_ Are the diagonals equal? 


90° set-squares you get a 


(d) If you use four 30°-60°— T 
А 4 ‘| 
rhombus. s 
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(e) If you use several set- 
squares you can build a 
shape like the one given 
here: | 
Here is a quadrilateral in 
which two sides are 
parallel. 


It is a trapezium. 


Here is an outline-summary of your Lid findings; Complete it. 


-. EXERCISE 5.7 


1. Say True or False: 
(a) Each angle of a rectangle is a right angle. 
(b) The opposite sides of a rectangle are equal in length. 
(c) The diagonals of a square are perpendicular to one another. 
(d) All the sides of rhombus are of equal length. 
(е) All the sides of a parallelogram are of equal length. 
(f) The opposite sides of a trapezium are parallel. 
2. Give reasons for the following : 
(а) А square сап be thought of as a special rectangle. 
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(b) A rectangle can be thought of as a special parallelogram. 
(c) A square can be thought of as a special rhombus. 
(d) Squares, rectangles, parallelograms are all quadrilaterals. 
(e) Square is also a parallelogram. 

3. A figure is said to be regular if its sides are equal in length and angles are equal in 
measure. Can you identify the regular quadrilateral? 


5.9 Polygons 
So far you studied polygons of 3 or 4 sides (known as triangles and 
quardrilaterals respectively). We now try to extend the idea of polygon to 


figures with more number of sides. We may classify polygons according 
to the number of their sides. 


‘Triangle 


Quadrilateral 


Pentagon 


Hexagon 
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You can find many of these shapes in everyday life. Windows, doors, 
walls, almirahs, blackboards, note books are all usually rectanglular in shape. 
Floor tiles are rectangles. The sturdy nature of a triangle makes it the most 
useful shape in engineering constructions. 


m 


552 


The triangle finds application | A bee knows the usefulness of 
in constructions. : а hexagonal shape in . 
building its "house". 


Look around and see where you can find all these shapes. 


С X EXERCISE 5.8 


== 


1. Examine whether the following are polygons. If any one among them is not, say 


why. 
(a) (b) (c) (d) 


2. Nameeach polygon : 


(a) (b) 
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(c) (d) 


3. Drawarough sketch оға regular hexagon. Connecting any three of its vertices, 
draw a triangle. Identify the type of the triangle you have drawn. 


4. Drawarough sketch of a regular octagon. (Use squared paper if you wish). 
Draw a rectangle by joining exactly four of the vertices of the Octagon. 


5. Adiagonalis a line segment that joins any two vertices of the polygon and is not 
aside of the polygon. Draw a rough sketch of a pentagon and draw its diagonals. 


5.10 Three Dimensional Shapes 


Here are a few shapes you see in your day-to-day life. Each shape is à 


solid. It is not a‘flat’ shape. 
| | д) 
Ж | 


The ball is The ice-cream is in This can is a 
а sphere the form of a cone ` d sd 
е А 
NN 
The box is The playing die This is the shape 
a cuboid is a cube of a pyramid. 


Name any five things which resemble a sphere. 
Name any five things which resemble a cone. 


Faces, Edges and Vertices 
A three dimensional shape can be better described if its faces, edges and 
vertices are known. What do we mean by these terms: Face, Edge and 
Vertex? (Note ‘Vertices’ is the plural form of 'vertex"). 
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Consider a cube, for example. 

Each side of the cube is a surface called a face. Two faces meet at a line 
segment called an edge. Three edges meet at a point called a vertex. 

Here is a diagram of a prism. 

Have you seen it in the laboratory? One 
of its faces is a triangle. So it is called a 
triangular prism. 

The triangular face is also known as its 
base. A prism has two identical bases; the 
other faces are parallelograms. 

If the prism has a rectangular base, it is a rectangular prism. Can you 
recall another name for a rectangular prism? 

A pyramid is a shape with a single base; the other faces 
are triangles. f 

Here is a square pyramid. Its base is a square. Can you 
imagine a triangular pyramid? Attempt a rough sketch of it. 


2 
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The cylinder, the cone and the sphere have no straight edges. What is the 
base of a cone? Is it a circle? The cylinder has two bases, What shapes are 
they? Of course, a sphere has no faces! Think about it. 


DoThis— — 


l. A cuboid looks like a rectangular box. | Бі 


> 
It has 6 faces. Each face has 4 edges. ; ТА aa 
Each face has 4 corners (called vertices), ата 1 E 
2. A cube is a cuboid whose edges are all of equal — — — 
length. 


It has faces. / 
Each face has edges. ж 


Each face has vertices. 

3. A cylinder looks like a round pipe. Its face is a circle. қ 
Faces  : жатр 
Баве" | | 
Corners; ACE 

4. Acone looks like a Чор” or the cap of a circus - clown. 


Faces  : 5-7 
Edges ve | 
Corners : | y 

5. А sphere resembles a round marble used for playing. өздік 
Faces Bed а. 2 ^ 
c РН ШИН БИ ( ) 


Corners : \ ҖЫРЫ 


——— 


е у 
. A triangular pyramid has a triangle as its base. It is also 

known as a tetrahedron. 

Faces "тди / 
Edges 

Corners 

. A square-pyramid has a square as its base. N 
Faces 

Edges 

Corners 

. A triangular prism is often the shape of a 

Kaleidoscope. It has triangles as the faces. 


Faces 
Edges 
Corners 

-A EXERCISE 5.9 

. Match the following : 
(a) Cone @) У 
(b) Sphere | Gi) I 
acr 

(c) Cylinder (iit) NES 
(d) Cuboid (iv) 
(е) Pyramid (у) ie 


Give two new examples of each shape. 
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What shape is 
(a) Yourinstruments box? 
(b) A brick? 
(c) A match box? 
(d) A road-roller 
(е) A sweet laddu 
soe. 
What have we discussed? 


The distance between the end points of a line segment is its length. 


A graduated ruler and the divider are useful to compare lengths of line seg- 


ments. 


When a hand of a clock moves from one position to another position we have 
an example for an angle. 


One full turn of the hand is 1 revolution. 

A right-angle is М revolution and a straight- angle is V2 a revolution . 

We use a protractor to measure the size of an angle in degrees. 

The measure of a right angle is 90° and hence that of a straight angle is 180°. 
Anangle is acute if its measure is smaller than that of a right angle and is obtuse 
if its measure is greater than that of a right angle and less than a straight angle. 
A reflex angle is larger than a strai ght angle. T 

Two intersecting lines are perpendicular if the angle between them is 90°. 


The perpendicular bisector of a line segment is a perpendicular to the line 
segment that divides it into two equal parts. 


Triangles can be classified as follows based on their angles: 


Nature of angles in the triangle | Name 


Each angle is acute Acute-angled triangle 
One angle is a right angle Right-angled triangle 
One angle is obtuse Obtuse-angled triangle 


> 
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7. Triangles can be classified as follows based on the lengths of their sides: 
. Nature of sides in the triangle 


| parik 200 with 4 right angles 
| Parallelogram with 4 sides of equal leng 
A rhombus with 4 right angles 


10. We see around us many three-dimensional shapes. Cubes, erige spheres, 2/ 
cylinders, cones and pyramids are some of them. E 


Сһарїег 6 
Integers 


Kt 
bf 
Introduction 


Sunita's mother has 8 bananas. Sunita has to go for a picnic with her 
friends. She wants to carry 10 bananas with her. Can her mother give 
10 bananas to her? She does not have enough, so she borrows 2 bananas 
from her neighbour to be returned later. After giving 10 bananas to 
Sunita how many bananas are left with her mother? Can we say that she 
has zero bananas? She has no bananas with her, but has to return twoto 
her neighbour. So when she gets some more bananas say 6 she will 
return 2 and be left with 4 only. 


Ronald goes to the market to purchase a pen. He has only Rs 12 
with him but the pen costs Rs 15. The shopkeeper writes Rs 3 as due 
amount from him. He writes Rs 3 in his diary to remember Ronald's 
debit. But how would he remember 
whether Rs 3 has to be given or has 
to be taken from Ronald? Can he 
express this debit by some colour 
or sign? 

Ruchika and Salma are playing a 
game using a number strip which is 
marked from 0 to 25 at equal 
intervals. 


ЕГЕП” ЕЛ” ЕП” 8 1 


To begin with, both of them placed a coloured token at the zero 
mark. Two coloured dice are placed in a bag and are taken out by them 
опе by one. If the die is red in colour, the token is moved forward aq 
per the number shown on throwing this die. If it is blue the token i$ 
moved backward as per the number shown when this die is throw! 
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The dice are put back into the bag after each move so that both of 
them have equal chance of getting either die. The one who reaches the 
25th mark first is the winner. They play the game. Ruchika gets the red 
die and gets four on the dice after throwing it. She thus moves the 
token, to mark four on the strip. Salma also happens to take out the red 
die and wins 3 points and thus moves her token to number 3. 

In the second attempt Ruchika secures three points with the red die 
and Salma gets 4 points but with the blue die. Where do you think both 
of them should place their token after the second attempt? 


Ruchika moves forward and reaches 4 + 3 i.e., the 7th mark. 


mea; Ruchika г м. { z 
|11213 E3 EM. 194101. H 
2202 Salma | 
Whereas Salma placed her token at zero position. But Ruchika 
objected saying she should be behind zero. Salma agreed. But there is 
nothing behind zero. What can they do? 
Salma and Ruchika then extended the strip on the other side. They 


used a blue strip 
T ЕН 1 Ae 612 [8 If 


Now, Salma suggested that she is one mark behind zero, so it can be 
marked as Blue one. If the token is at Blue one, then the position behind 
Blue one is Blue two. Similarly, Blue three is behind Blue two. In this 
way they decided to move backward. They however could not find Blue 
paper, so Ruchika said, let us use a sign on the other side as we are 
moving in opposite direction. So nidi see we Vigne to use à indi | going 


for numbers less than zero. >. The sign that is used is ide dieat. of a 
minus sign attached to the number. This indicates that numbers with a 
negative sign are less than zero. These are called negative numbers. 
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(Who is where) 

Suppose David and Mohan have started walking from zero position 
in opposite directions. Let the steps to the right of zero be represented 
by ‘+’ sign and to the left of zero represented by '—' sign. If Mohan 
moves 5 steps to the right of zero it can be represented as +5 and if 
David moves 5 steps to the left of zero it can be represented as — 5. 
Now represent the following positions with 4 or — sign. 

(a) 8 steps to the left of zero. (b) 7 steps to the right of zero. 


(c) 11 steps to the right of zero. (d) 6 steps to the left of zero. 


This _ 


(Who follows те) 


We have seen from the previous examples that a movement to the 
right is made if the number by which we have to move is positive. Ifa 
movement of only 1 is made we get the successor of the number. 


EN ГО ERNST kana Т EJ Шен 
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Successor 
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A movement to the left is made if the number by which the token 
has to move is negative. 


If a movement of only 1 is made to the left, we get the predecessor 
of a number. 


fem 


Number Predecessor 
Ем) 


6.1.1 Tag me with a Sign 

We have seen that some numbers carry a minus sign. For example, 
if we want to show Ronald's due amount to the shopkeeper we would 
wtite it as — 3. 

Following is an account of a shopkeeper which 
shows profit and loss from the sale of certain items. | 
Since profit and loss are opposite situations and if | 
profit is represented by ‘+’ sign, loss can be ы 
represented by <- sign. 


Mustard oil 


Rice 

Black pepper 
Wheat 
Groundnut oil 


Some of the situations where we may use these signs are : 
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The height of a place above sea level is denoted by a positive number. 
Height becomes lesser and lesser as we go lower and lower. Thus, below 
the surface of the sea level we can denote the height by a negative number, 

If earnings are represented by ‘+’ sign, then the spendings may be 
shown by a ‘~ sign. Similarly, temperature above 0°C is denoted a ‘+’ 
sign and temperature below 0°C is denoted by ‘~’ sign. 

For example, the temperature of a place 10? below 0° C is written 
as -10?C. 

Try Theseq 
Write the following numbers with appropriate signs : 
(a) 100 m below sea level. 
(b) 25°C above 0°C temperature. 
| (с) 15°C below 0°C temperature. 
(d) five numbers less than 0. 


6.2 Integers 


The first numbers to be discovered were natural numbers i.e., 1, 2, 3, 4,... I 
we include zero to the collection of natural numbers, we get a new collection 
of numbers known as whole numbers i.e., 0, 1, 2, 3, 4,... You have studied 
these numbers in the earlier chapter. Now we find that there are negative 
numbers too. If we put the whole numbers and the negative numbers 
together, the new collection of numbers will look like 0, 1, 2, 3, 4, 5.» 
-1,-2,-3,-4,-5,... and this collection of numbers is known as Integers. 
In this collection, 1, 2, 3, ... are said to be positive integers and — 1, - 2 
- 3,.... are said to be negative integers. Let us understand this by the 
following figures. Let us suppose that the figures represent the collection 
of numbers written against them. 


ХЕ Natural numbers СЕ) Zero 
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е | Whole numbers 


> Negative numbers ШТ. Integers 


Then the collection of integers can be understood by the following 
diagram in which all the earlier collections are included : 


Integers 


6.2.1 Representation of Integers on a Number Line 


Negative Integers Positive Integers 


-— 


Draw a line and mark some points at equal distance on it as shown in the 
figure. Mark a point as zero on it. Points to the right of zero are positive. 
integers and are marked + 1, + 2, + 3, etc. or simply 1, 2, 3 etc. Points to 
the left of zero are negative integers and are marked - 1, — 2, — 3 etc. 

In order to mark — 6 on this line, we move 6 points to the left of zero. 
(Fig 6.1) 


In order to mark 4- 2 on the number line, we move 2 points to the right of 
Zero. (Fig 6.2) 


A- ы. 
dg d Td d. iai b || ЗЕ 4 5 6 " 8 
Fig 6.2 
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Mark — 3, 7, - 4, — 8, — 1 and - 3 on the number line. 


6.2.2 Ordering of Integers 


Raman and Imran live ina village where there is a step well. There are, inall | 
25 steps down to the bottom of the well. 


One day Raman and Imran went to the 
well and counted 8 steps down to water 
level. They decided to see how much water 
would come in the well during rains. They 
marked zero at the existing level of water 
and marked 1,2,3,4,... above that level for 
each step. After the rains they noted that the water level rose up to the sixth 
step. After a few months, they noticed that the water level had fallen three 
steps below the zero mark. Now, they started thinking about marking the 
steps to note the fall of water level. Can you help them? 


Suddenly, Raman remembered that at one big dam 


Ct c! ied 25 he saw numbers marked even below zero. Imran 


pointed out that there should be some way to 
distinguish between numbers which are above zero and 
below zero. Then Raman recalled that the numbers 
which were below zero had minus sign in front of them. 
So they marked one step below zero as — 1 and two 
steps below zero as — 2 and so on. 
So the water level is now at — 3 (3 steps below zero). After that due to 
further use, the water level went down by 1 step and it was at — 4. You can 
see that — 4 « — 3. 


Integers 
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Keeping in mind the above example, fill in the boxes using > and « signs. 


= 53 beue -7[ ] 1 


Let us once again observe the integers which are represented on the 
number line 


Fig 6.3 


We know that 7 > 4 and from the number line shown above, we observe 
that 7 is to the right of 4 (Fig 6.3). 

Similarly 4 > 0 and 4 is to the right of 0. Now since 0 is to the right of 
—3 so, 0 > —3. Again, —3 is to the right of —8 so, -3 > - 8 

Thus, we see that on a number line the value of the number increases as 
we move to the right and decreases as we move to the left. 

Therefore, -3.4-2/ 52 € 10405070 &/17.1. 2; 2:3: 80:0n. 

In this way, the values of the numbers represented on the right side of ‘0’ 
on a number line increase as their distance from the point “0” increases. On 
the other hand the values of the numbers represented on the left side of “0” 
on a number line decrease as their distance from the point “0” increases. 


i Math 
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Hence collection of integers can be written as..., —55, —4, — 3, 2, — 1,0, 
1; 263-4255 


Пу These Qi 
Compare the following pairs of numbers using » or «. 
operose eem]. 115. 
Sues carp] "5 
anm: 29 | 712 
From the above exercise, Rohini arrived at the following conclusions : 
(a) Every positive integer is larger than every negative integer. : 
(b) Zero is less than every positive integer. 
(c) Zero is larger than every negative integer. 
(d) Zero is neither a negative integer nor a positive integer. 
(e) Farther a number from zero on the right, larger is its value. 


(f) Farther a number from zero on the left, smaller is its value. 
Do you agree with her? Give examples. 


Example і : By looking at the number line answer the following 
questions: 
Which numbers lie between — 8 and — 2? Which is the largest 
number and the smallest number among them? 

Solution : Numbers between — 8 and — 2 are — 7,-6,-5,- 4-5. 
—3is the largest and — 7 is the smallest. 

If, I am not at zero what happens when I move? 

Let us consider the earlier game being played by Salma and Ruchika. 

Suppose Ruchika’s token is at 2. At the next turn she gets a red die which 


after throwing gives a number 3. It means she will move 3 places to the 
right of 2. 


ers n 


Thus she comes to 5. 


QUE EEG 


If on the other hand, Salma was at 1, and pulled a blue die which gave her 
number 3, then it means she will move to the left by 3 places and stand at — 2. 


By looking at the number line answer the following question : 
example 2 : (a) One button is kept at —3. In which direction and how 
many steps should we move to reach at —9? 

(b) Which number will we reach і we move 4 numbers to 
the right of — 6. 

шоп: (a) We have to move six steps to the left of —3. 
(b) 4th number to the right of —6 is — 2. 


EXERCISE 6.1 


1. Write opposites of the following: - 
(a) Increase in weight (b) 30km north 
(c) 326 BC (d) Loss of Rs 700 
(е) 100 mabove'sea level 
2. Represent the following numbers as integers with appropriate signs. 
(a) An aeroplane is flying at a height two thousand metre above the ground. 
(b) A submarine is moving at a depth, eight hundred metre below the sea 
level. 
(c) A deposit of rupees two hundred. 
(d) Withdrawal of rupees seven hundred. 


Mathematics 
154 


3. Represent the following numbers on a number line : 


D 1-8 
(а) +5 (Ь)-10 (с) + 8 (9) –1 (е)-6 
4. Adjacentisa vertical number line, representing integers. Observe it and à 
locate the following points : B 
(a) If point D is 4 8, then which point is — 8? A 
(b) Is point G a negative integer or a positive integer? о 
(c) Write integers for points B and E. H 
(d) Which point marked on this number line has the least value? 
(e) Arrange all the points in decreasing order of value. G 
5. Following is the list of temperatures of five places in India, ona particular ғ 
day of the year. 
А Е 
Place s n Temperature 
Siachin POI Tue ZO C below peser PUT — 
Shimla | о Бето ОРС rr [er 
Ahmedabad SORE DOVE ОС T m. » AN О 
Delhi 20°С аБоуе О°С — ES L OX 
Srinagar SO below C. uu ls. E. M 


(a) Write the temperatures of these places in the form of integers in the blank column. 
(b) Following is the number line representing the temperature in degree Celsius. 


-25 +20. 215, 10 549 5 iue 203 726-30-35 40 


Plot the name of the city against its temperature. 
(c) Which is the coolest place? 
(d) Write the names of the places whose temperatures are above 10°С. 


. In each of the following pairs, which number is to the right of the other on the 
number line? 


(a) 2,9 (b) -3,-8 (с) 0,-1 
(d) — 11, 10 (e) - 6,6 (f) 1, — 100 


11 T SNSD 
7. Write all the integers between dud given pairs (write them in the increasing Vie oa ) 
(a) 0 and -7 (b) - 4 and 4 
(с) -8 апа-15  (d)—30 and -23 
8. (a) Write four negative integers greater than —20. 
(b) Write four negative integers less than — 10. 


9. Forthe following statements write True (T) or False (F). If the statement is false, 
correct the statement. 


(a) —8 is to the right of — 10 on a number line. 
(b) - 100 is to the right of — 50 on a number line. 
(c) Smallest negative integer is— 1. 
(d) — 26 is larger than — 25. 
10. Draw a number line and answer the following : 
(a) Which number will we reach if we move 4 numbers to the right of — 2. 
(b) Which number will we reach if we move 5 numbers to the left of 1. 


(c) If we are at — 8 on the number line, in which direction should we move to 
reach — 13? 


(d) If we are at — 6 on the number line, in which direction should we move to 
reach — 1? 


6.3 Additon of Integers 


Do Thise — — 


(Going up and down) | 
In Mohan's house there are stairs for going up to the terrace and for going 
down to the godown. 

Let us consider the number of stairs going up to the terrace as positive 
integer, the number of stairs going down to the godown as negative integer, 
and the number representing ground level as zero. 
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Terrace 


Ie 2290 42 S367. 8 


___ Ground floor 


Godown 


Do the following exercise and write down the answer as integer : 
(a) Go 6 steps up from the ground floor. 
(b) Go 4 steps down from the ground floor. 

(c) Go5 steps up from the ground floor and then go 3 steps up further 
222 from there. 

| (d) Go 6 steps down from the ground floor and then go down further 2 

steps from there. { 
‚ (€) Go down 5 steps from the ground floor and then move up 12 steps 


from there. | 

( f) Go 8 steps down from the ground floor and then go up 5 steps from 
there. 

(g) Go 7 steps up from the ground floor and then 10 steps down from 
there. 

Ameena wrote them as follows : 

(а) +6. (b)-4 


(c) (+5) + (+ 3) = + 8 (d) (- 6) + (-2) 2-4 


Integers c 
nteger 157 


(е)(—5)+(+12)=+7 (f)C-8)-(45)2-3 

(в) (+7) + (-10) = 

She has made some mistakes. Can you check her answers and correct 
those that are wrong. 


Try Thesea 
Draw a figure on the ground in the form of a horizontal number line as 


shown below. Frame questions as given in the above example and ask 
your friends. 


-10-9 -8 -7-6 -5-4-3-2-1 10 
24 100 P - оар ам атала рр 


0 


п А Game 
Take a number strip marked with integers from + 25 to — 25. 


Take two dice, onë marked 1 to 6 and the other marked with three ‘+’ 
signs and three ‘—’ signs. 

Players will keep different coloured buttons (or plastic counters) at the 
zero position on the number strip. In each throw, the player has to see what 
she has obtained on the two dice. If the first die shows 3 and the second die 
shows — sign, she has — 3. If the first die shows 5 and the second die shows 

‘+’ sign, then, she has + 5. 
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Whenever a player gets the + sign, she has to move in the forward 
direction (towards + 25) and if she gets — sign then she has to move in the 
backward direction (towards — 25). 


Each player will throw both dice simultaneously. A player whose counter 
touches — 25 is out of the game and the one whose counter touches 
25 first, wins the game. 

You can play the same game with 12 cards marked with + 1, + 2, +3, 
+4, + 5 and + 6 and-1,-2, ...— 6. Shuffle the cards after every attempt. 

Kamla, Reshma and Meenu are playing this game. 


Kamla got + 3, + 2, + 6 in three successive attempts. She kept her counter 
at the mark +11. 
Reshma got — 5, + 3, + 1. She kept her counter at — 1. Meenu got + 4, 


— 3, —2 in three successive attempts; at what position will her counter be? 
At —1 or at + 1? 


Do Mice e min. 


Take two different coloured buttons like white A black. Let us denote 
one white button by (+ 1) and one black button by (— 1). A pair of one white 
button (+ 1) and one black button (- 1) will denote zero i.c. [1 +(-1) 20] 


In the following table, integers are shown with the help of coloured 
buttons. 


ANAS РЫ 
Coloured Button Integers | 
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Let us perform additions with the help of the coloured buttons. 


Observe the following table and complete it. 
(+ 3) + (+ 2) = +5 
(22) +(-1) = -3 


You add when you have two positive numbers like (+3) + (+2) = +5 [= З 
+2]. You also add when you have two negative numbers, but the answer 
will take a minus (-) sign like (-2) + (-1) = -3. 


Try These су 
Find the answers of the following additions : 
(а) (- 11) + ( 12) 
(b) (+ 10) + (+ 4) 
(c) (— 32) + (- 25) 
(d) (+ 23) + (+ 40) 


Now add one positive integer with one negative integer with the helpof 7 
these buttons. Remove buttons in pairs i.e., a white button with a black 
button [since (+ 1) + (- 1) = 0]. Check the remaining buttons. 


(а) (<4)+(+3) @ e ee 
3 
= (— 1) + © 3) + (+ 3) 


= Ci udi e m & 
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(6) EAE) 


D о о o 
o о о o 


= (+ 1) + (+3) +(-3) ТЕЛЕ) 
e e % 


=(+1)+0=41 


You can see that, the answer of 4 — 3 is 1 and — 4+3is-1 

So when you have one positive and one negative integer, you must 
subtract, but answer will take the sign of the bigger integer (Ignoring 
the signs of the numbers decide which is bigger). Some more examples 
will help : 


| (с) (+ 5) + - 8) 


(+ 5) + (— 8) = (+ 5) + (5) + (- 3) = 0+ (3) = (– 3) 
(d) (+6) + (- 4) 


(+ 6) + (– 4) =(+2)+(+4)+(—4)= (+2)+0=+2 
Try Thesecy 
Find the solution of the following : 
(a) (- 7) + (+ 8) (b) (- 9) + (+13) 
(с) (+ 7) + (- 10) (d) (+12) + (- 7) 
6.3.1 Addition of Integers on a Number Line 


Itis not always easy to add integers using coloured buttons. 
Shall we use number line for additions? 
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(i) Let us add 3 and 5 on number line 


2 TFI 56 187 з) 9 
On the number line we first move 3 steps to the right from 0 reaching 3, 


then we move 5 steps to the right of 3 and reach 8. Thus we get 3+ 5 = 8 
(Fig 6.4) 


-8/-7 -6 -5 -4-3-2-10 123456 7 8 


(ii) Let us add — 3 and — 5 on the number line. 


On the number line we first move 3 steps to the left'of 0 reaching — 3, 
then we move 5 steps to the left of — 3 and reach — 8. (Fig 6.5) 

Thus, (- 3)  (- 5) = - 8. 

We observe that when we add two positive integers, their sum is a positive 
integer. When we add two negative integers, their sum is a negative integer. 

This also illustrates that when we add a positive integer to a number, it 
increases the value of the number, but when we add a negative integer to a 
number, the value of the number reduces. To check this add the following 
pairs of numbers using number line. 

(а) (-2)+ (- 4) (b) (+ 4) + (+ 1) 

(с) (-1)+ (6) (d) (+ 5) + (+ 6) 

(iii) Suppose we wish to find the sum of (+ 5) and (—3) on the number line. 


«-—m - 
59:28 47 S6 БЕВ ОЛИ 
Fig 6.4 


Fig 6.5 


-8 -7 -6 -5 -4-3 2-10 1 346 АСЫҚ 67, 8 
Fig б.б 
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First we move to the right of 0 by 5 steps reaching 5. Then we move 3 
steps to the left of 5 reaching 2. (Fig 6.6) 


Thus (+ 5) + (C 3) 2 
(iv) Similarly, let us find the sum of (— 5) and (+ 3) on the number line. 


ТЛ ME MC NC RE C E 
Fig 6.7 

First we move 5 steps to the left of 0 reaching — 5 and then from this 

point we move 3 steps to the right. We reach the point — 2. Thus, 


© 5) + (+3) = - 2. (Fig 6.7) 


Try These c) 
Е Find the solution of the following additions 8 a number line : 
GC2«6 "^ (96062 
Маке two such questions and solve them using the number line. 
2. Find the solution of the following without using number line : 
(а) (+ 7) + (- 11) (b) (- 13) + (+ 10) 
()C7)*(9) (00+ 10) +5) 
Make five such questions and solve them. 


Let us add 3 and — 3. We first move from 0 to + 3 and then from + 3, we 
move 3 points to the left. Where do we reach ultimately? 


-7-6-5-4-3:-2-1:30 123745 6 
Fig 6.87 


From the Figure 6.8, 3 + (- 3) = 0. Similarly, if we add 2 and — 2, we 
obtain the sum as zero. Numbers such as 3 and — 3, 2 апа 2, when added to 
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each other give the sum zero. They are called additive inverse of each 


other. 


What is the additive inverse of 6? What is the additive inverse of — 7? 


Example 3 


Solution 


Example 4 
Solution 


Example 5 
Solution 


: Using the number line, write the integer which is 


(a) 4 more than -1 
(b) 5 less than 3 


: (a) We want to know the integer which is 4 more than -1. 


So we start from —1 and proceed 4 steps to the right of —1 
to reach 3 as shown below : 
Ji 


0 
Fig 6.9 
Therefore, 4 more than —1 is 3 (Fig 6. 9. 


(b) We want to know an integer which is 5 less than 3; so 
we start from 3 and move to the left by 5 steps and obtain 
—2 as showy, below: 


-S 2-4 а ТЕН 


adgT os 


Cie q 23b s 


Fig 6.10 
Therefore, 5 ae than 3 is -2. (Fig 6.10) 


: Find the sum of (9) + (+ 4) + (6) + (+ 3) | 
: We can rearrange the numbers so that the positive integers 


and the negative integers are grouped together. We have 
(— 9) + (+ 4) + (— 6б) + (+ 3) 

=(—9) + (6) + (+ 4) + (+ 3) = C 15) + (+ 7) 
--8-(-7)%(%7)--8%0--8 


: Find the value of (30) + (— 23) + (— 63) 4 (+ 55). 
: (30) + (+ 55) + (— 23) + (63) . 


= 85 + (- 86) =—1 
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Example 6 : Find the sum of (— 10), (92), (84) and (— 15) 
Solution : (- 10) + (92) + (84) + (— 15) 

= (— 10) + (— 15) + 92 + 84 
= (— 25) + 176 = 151 


“= — EXERCISE 6.2 
< 


Ss 


1. Using the number line write the integer which is : 


(а) 3 more than 5 (b) 5 more than -5 

(с) 6 less than 2 (9) 3 less than -2 
2. Use number line and add the following integers : 

(a) 9+ (- 6) Э) 5+ (- 11) 

(c) С1)+(—7) (d) (5) +10 


© -1)-(-2)-(-3) 4)(-2)ы8-(-4) 
3. Addwithoutusing number line : 

(а) 114 (7) (b) (- 13) + (+ 18) 

(c) C- 10) + (+ 19) (d) (– 250) + (+ 150) 

(е) (— 380)  (- 270) (f) (-217) + (- 100) 
4. Findthesumof: 

(а) 137 and – 354 (b) - 52 and 52 

(c) — 312, 39 and 192 (d) — 50, — 200 and 300 
5. Findthe value of : 

(а) (- 7) + (29) +4416 

(b) (37) + (—2)  (- 65) + (- 8) 


6.4 Subtraction of Integers with the Help of a Number Line 


For every subtraction statement we have corresponding addition statement. 

For example, for subtraction statement 6 — 2 — 4 we have the addition 
statement 6 = 4 + 2, i.e., for the subtraction statement, “what do we obtain 
if we subtract 2 from 6,” we need to find “what should be added to 2 to get 
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6." We know that the answer is 4. Let us understand this with the help of a 
number line. (Fig 6.11) 


-8 -7 -6 -5 -4-3 2-10 123 4 5 18 
Fig 6.11 


It shows that we should add 4 to 2 to get 6. 
Let us find the value of (— 6) – (- 2). 


Now for the subtraction statement (- 6) – (- 2) -[  ] the addition 
statement is (~ 6) -[ ^ ]* C2) i.e., what should be added to – 2 to get (— 6). 
Number line shows that to get (- 6) we should add (— 4) to (— 2). (Fig 6.12) 


-5 -4-3-2-1 0 12.34 5 67 8 
Fig 6.12 
Therefore, (— 6) – (- 2) 2-4. 
But we know that (- 6) + (+ 2) 2-4 
Hence to subtract (— 2) from (— 6), itis enough to add the additive inverse 
of (— 2). | 
Let us have more examples of subtraction. 
Example7 : Find the value of (- 8) – (- 10) 
Solution :(-8)-(-10)-Г Дітріев (C8) -[ ]-* © 10) 
On the number line, it shows that we have to add (+ 2) to 
(— 10) to get (— 8) (Fig 6.13) 


enm cua MOMS qe S 6 7 
Fig 6.13 


-П -10 -9 
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But we know (— 8) + (+ 10) = + 2. 
Therefore, to subtract (— 10) from (— 8) it is enough to add the 
additive inverse of (— 10). Hence, to subtract an integer from 
another integer it is enough to add the additive inverse of 
the integer that is being subtracted to the other integer. 

Ехатріе8 : Subtract (— 4) from (= 10) 

Solution |: (- 10) - (- 4) 2 (- 10 + (additive inverse of — 4) 

aM NL ы е ЕРТЕН M 
Example9 : Subtract (+ 3) from (- 3) 
Solution :(-3)-(%3)- (— 3) + (additive inverse of + 3) 


=(-3)+(-3)=-6 
= EXERCISE 6.3 
1. Subtract: — 5 — 
(а) 35- (20) 2 (6 72- (90) 
ш (-15) - 18) (d) 20) - (13) | 
(e) 23-(-12) ‚ ® C32)- C 40) 


5i Fill in the blanks with >, «or = sign: 
(а) C3) C 6) -(-3)-(-6) 
(Ы) (-21)-© 10)___ (31) C10 


(c) 45-11) 57 + (-4) 
(4) (-25)-(-42)  (-42-(-25) 
. Fillinthe blanks: 


(а) (58) 50.4. (b). 13.3: =0 

(с) 12+(—12уж О (дй дун ue с-12 

(е) -BSW 

. Find the value of : 

(а) (-7)-8-(-2)  (5(13)432-8-1 

(с) (-7)%(-8) +(—90) (d) 50-(-40)-(-2) 
фо Оо е. 
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What абе discussed? 


We have seen that there are times when we need to use numbers with a negative 
sign. This is when we want to go below zero on the number line. These are 
called negative numbers, Some examples of their use can be in temperature 
scale, water level in lake orriver, level of oil in tank etc. They are also used to 
denote debit account or outstanding dues. 


The collection of numbers...,—4, -3, бу җи 0, 1, 2, 3,4, ... is called integers. 


5о-1,-2,-3,-4,... called negative numbers are negative integers and 1, 
2, 3,4, ... called positive numbers are уар positive integers. 


We have also seen how one more than given number gives a successor and 
one less than given number gives predecessor. 


We observe that 
(а) When we have the same sign, add and put the same sign. 


G) | When two positive integers are added, we get a positive integer 
Шке, (+ 3) + (+ 2) = + 5]. 
(i) When two negative integers are added, we get a negative integer 
Шке, (-2)%(- me =- 3]. 
(b) When we have different signs, subtract and put the greater number’ s sign. 
(c) Whenone positive and one negative integers are added we subtract them 
and put the sign of the bigger integer. The bigger integer is decided by 
ignoring the signs of the integers [ like, (+4) + (-3) = % 1 апа (4) + 
(%3)--11. 
We have shown how addition and subtraction of integers can also Бе shown 
ona number line. 


Сһарїег 7 
Fractions 


Introduction 


Subhash had learnt about fractions in Classes IV and V, however he 
was not very confident, so whenever possible he would try to use 

"fractions. One occasion was when he forgot his lunch at home. His 
friend Farida invited him to share her lunch. She had five pooris in her 
lunch box. So Subhash and Farida took two pooris each. Then Farida 
made two equal halves of the fifth poori and gave one-half to Subhash 
and took the other half herself. Thus, both Subhash and Farida had 2 
full pooris and one-half poori. i 


Se eee 


2 pooris + half-poori-Subhash 2 pooris + half-poori-Faridà | 


Where do you come across situations with fractions in your life? 


Subhash knew that one-half is written as >. While | 


eating he further divided his half poori into two equal 
parts and asked Farida what fraction of the whole poori 


was that piece? (Fig 7.1) Fig 7.1 


Fractions 


Without answering, ; Farida also divided her portion 
of the half puri into two equal parts and kept them Ly PN 
beside Subhash's shares. She said that these four equal 
parts together make one whole (Fig 7.2). So each equal 
part is one-fourth of one whole poori and 4 parts 


Fig 7.2 


4 
together will be 4 9r 1 whole poori. 


As they ate they discussed what M had learnt earlier. Three parts out 


of 4 equal parts 53 „Боа З 2 is obtained when we divide a whole 


into seven equal parts and take three parts (Fig 7.3). For Н , we divide 


a whole into eight equal parts and take one part out of it (Fig 7.4). 


ІШІ» 69 


Fig 7.3 : Fig 7.4 
Farida said that, we have learnt that a fraction is a number representing 
part of a whole. The whole may be a single object or a group of objects. 
Subhash observed that the parts have to be equal. 


7.2 А Fraction 


Let us recapitulate the discussion 
A fraction means a part of a group or of a region. 


12 is a fraction. We read it as “five -twelfths". 


What does “12” stand for? It is the number of equal parts into which the 
whole has been divided. 
What does “5” stand for? It is the number of equal parts which have been 


taken out. 
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Here 5 is qp the numerator and 12 is called the 


denominator. ` O 


i 
Name the numerator of the fraction = т. What is the 49- Or 


4 
denominator of 15 2 


27 Play this Game: 


You can play this game with your friends. 
Take many copies of the grid as shown here. 


EN 
Consider any fraction, say 2 


, Е ер 
Each one of you should shade 2 of the grid. 


The condition is that no two of you should shade same pattern. 


су 


SE С à EXERCISE 7.1 


1. Writethe facie representing the shaded portion. 


Шашы) 
жа ХЫ. 
M 


(xi) 


үкү Port tendi жоу ў, 35, әман 
2 азаләпю wii ти 10 9n bn 276 
2. Colour the part according to the fraction given: = = 


ape ТІ! EO 112) ‚ Мі ops ey ou dé m 1 


"^en x 


@ «door bib apu ed sw Yo noon qt 
6 o aoi tod VÀ СТ on со orit 


МАРЕ Р СОЙ qiios zs 


ds uidi nmt etos 
xli rr axi avo end p sd T Td 


дй эй! al 2i evod sitio nota 
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3. Identify the error, if any 


Eee © 


ve as iul UN A 
Thisis 5 Thisis 2 This is 4 


4. What fraction of a day is 8 hours? 


10. 


- What fraction of an hour is 40 minutes? 
. Arya, Abhimanyu, and Vivek shared lunch, Arya brought two sandwiches, one 


made of vegetable and one of jam. The other two boys forgot to bring their 
lunch. Arya agreed to share his sandwiches so that each person will have an 
equal share of each sandwich. F 

(а) How can Arya divide his sandwiches so that each person has an equal share? 
(b) What part of a sandwich will each boy receive? 


. Kanchan has three frocks that she wears while playing. The material is good, 


but the colours are faded. Her mother buys some blue dye and uses it on two of 
the frocks. What fraction of the Kanchan's frocks did her mother dye? 


. Write the natural numbers from 2 to 12. What fraction of them аге prime numbers? 
. Write the natural numbers from 102 to 113. What fraction of them are prime 


numbers? —— 
What fraction of these circles have X’s in them? 


®@OO ОФОО ОООО 
О @ @@® ФООФ 69 69 69/9 


(а) (b) (c) 


· Dinesh, Sumit, Ram, Joy, Marshal, Imran, Jayant, Babu, Kabir and Rohan 


decide to play basketball. The first five boys are in the first team and the rest are 
in the second team. What fraction of the boys is in the first team? 
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12. Kristin received a CD player for her birthday. She has been collecting CDs 
since then. She bought 3 CDs and received 5 others as gifts. What fraction of 
her total CDs did she buy? 


7.3 Fraction on the Number Line 


You have learnt to show whole numbers like 0,1,2... on a number line. 
Can you show fractions on a number line? Let us draw a number line. 


1 
Can we show 2 on it? 


1 Р 
We know that 2 is greater than 0 and less than 1, so it should lie between 


O0 and 1. 
1 ; 
Since we һауе to show > we divide the gap between 0 and 1 into two 


1 қ " 
equal parts and show 1 part às 2 (as shown in the Fig 7.5). 


1 
2 
Fig 7.5 


To show : on a number line, into how many equal parts should the gap 
between 0 and 1 be divided? We divide the gap between 0 and 1 into 3 equal 


1 T fef : 
parts and show one part as 3 (as shown in the Fig 7.6) 


(os) 


‚ Fig 7.6 
Can we show i on this number line? = means 2 parts out of 3 parts as 
shown (Fig 7.7). 
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w)— 
[P 


Fig 7.7 
p ӨЗ, 
Similarly, how would you show 3 and 3 on this number line? 


0 ss KE x : 
3 is the point zero whereas 3 is 1 whole, which can be shown by the 


point 1 (as shown in Fig 7.8) 


$ 
| 
ом 
та 
ДЕ 
— 


ӨТІЛІН, Fig 7.8 


3 ; 
So if we have to show 7 Оп а number line, then, into how many equal 


TE 3 
parts should the gap between 0 and 1 be divided? If P shows 7 = then how 


many equal db lie between 0 and P? Where do 7 ES and 7 = Це? 


Try TheseQ 


3 $ 
1. Show ' on a number line. 


2. Show — 10" ege = and 5 on a number line. 

3. Can you show any other fraction between 0 and 1? 
Write five more fractions that you can show and depict them on the 
number line. 

4. How many fractions lie between 0 and 1? Think, discuss and write 


your answer? 
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7.4 Proper Fractions 


You have now learnt how to locate fractions on a number line. Locate the 


- 3 ы 
fractions 4 > 10’ 3° > on separate number lines. 


Does any one of the fractions lie beyond 1? 
All these fractions lie to the left of las they are less than 1. Why? 
Ina proper fraction, the numerator is less than the denominator. 


n These Су 


. Give a proper fraction : 
(a) whose numerator is 5 and denominator is 7. 
(b) whose denominator is 9 and numerator is 5. 


(c) whose numerator and denominator add up to 10. How many 
fractions of this kind can you make? 


(d) whose denominator is 4 more than the numerator. f 
(Make any five. How many п more сап you make?) 
2. A fraction is given. А 
How will you decide, by just! looking at it, whether, the fraction is 
(а) 1еѕѕ һап 17 | 
(b) equal to 1? 
3. Fill up, using one of these : ‘>’, ‘<’ or ‘=’ 


7 

@ 50 1 өзі «105 
2005 

@*O1 ©) .@ 9 2880 ! 


5 imponi вий Mixed гино 


ы Ravi, Reshma and John shared their tiffin. Anagha had brought 
pooris, Ravi had brought rotis, Reshma had brought mixed vegetable and 


Mathematics 
176. _ $ 


= oauan 


John sandwiches. They 
shared the rotis and the 
pooris as well as the 
vegetables and sand- 
wiches. Among them they 
had brought 5 apples. After 
eating the other things, the 
four friends wanted to eat 
apples. 


How can they share five apples among four of them? 
Anagha said, let each of us have one full apple and a quarter of the fifth 
apple. 


(Ж, А AA еу г Py 
EIL emily ety, 
Anagha Ravi Reshma John 


Reshma said that is fine but we can also divide each of the five apples 
into 4 equal parts and take one-quarter from each apple. 


тт FIR 


aeque. ow: 5502, 
Anagha Ravi Reshma John 


Anagha said yes both the ways of sharing the apple are same. Each share 
can be written as five divided by 4. Ravi said you mean 5 + 4? John said yes, 


KU Р 5 
itis also written as 7: 


ow 
Anagha said in "E the numerator is bigger than the denominator. The 


fractions, where the numerator is bigger than the denominator are called 
improper fractions. 


3 4^. 312 AR 
Thus, fractions like 27775 are all improper fractions. 


1. Write five improper fractions with denominator 7. 
2. Write five improper fractions with numerator 11. 
i 5 
The fraction of apples received by each of the friends is 2: However, as 


Anagha said, it is also one apple and one fourth more as shown in the picture 
(Fig 7.9). 


This is 1 3 ж 
(опе) | Each of these is 4 


(one fourth) 
Fig 7.9 


1 1 И 5) 
Thus, КЕ is written as » and is the same as "t 


1 5 : 
Recall the pooris eaten by Farida. She got 57 poories (Fig 7.10). 


O O 


This is 1 йе 51 
Fig 7.10 Thisis ^5 


1 | 
How many shaded halves аге there in 2 2 ? There are 5 shaded halves. 
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3 i e) 
So, the fraction is 2 Obviously this is not 4 


" 


1 1 
Fractions such as 1 4 and 2 2 аге 


called Mixed Fractions. А mixed 
fraction has a combination of a 
whole and a part. 

Where do you come across 
mixed fractions? Give some 
examples. 


Example 1 : Express the following as mixed fractions : 


Do you know? 
| | The grip-sizes of tennis racquets are often 
in mixed numbers. For example one size: 


7 3 
is 53 3 inches" апа“ ie inches” is another. 


17 11 27 ji 

(а) т (b) E (c) = (d) 7 
Solution  : (a) 7 4 Im 
SG 


Я 1 1 
1.е., 4 whole and 2 more, or MT 


11 3 
(7 Зх 
- 9 

2 


3 2 
_Le., 3 whole and 3 more, or з: 


Example2 : Express the following mixed fractions as improper 


Solution 


a 179 


„6 —————-——————— 


27 5 
(с) > 5x 
— 25 


, Zi 
i.e., 5 whole and s more, or 52 : 


7 2 
(d) 3 3217 


7 1 
ite = = 2- 
We write 3 3 


| Almae т = $43 = 241- 2d 
3 3.3 Boxing 


Thus, we can express an improper fraction as a mixed 

fraction by dividing the numerator by denominator to obtain 

the quotient and the remainder. Then the mixed fraction will 

I . . Remainder 

be written as Quotient ~~ 
Diviser 


fractions : 
3 1 3 
= ж 52 
@27 OI» (95, 


3 GR a IL 
:@ 91750701 
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) CH e 2 64 


(b) im = 9 ог 9 
3. (5х7)+3 3% 
ai ашалы дыз 


Thus, we can express а mixed fraction as an improper 
fraction by multiplying the whole with the denominator and 
adding the numerator to it. Then the improper fraction will 


(Whole x Denominator) -- Numerator 
Denominator 


_ 4 EXERCISE 7.2 


1. Draw number lines and locate the points on them. 
РОЗД Оо Зузу NT 
TRU Qua ® ge RUE 

2. Express the following as mixed fractions: 
11 
5 
28 19 35 
а —— --- — 
Om ME P - 
3. Expressthe following as improper fractions: 


бах, 
(с) 7H 7 


, 


Өл | oo 
als 


20 17 
(a) 3 (b) (c) 7 


3 6 5 
(а) 72 y 35 () 25 


3 3 4 
EEG ee @ 85 
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7.6 Equivalent Fractions 
Look at all these representations of fraction (Fig 7.11). 


r 


1-243 
These fractions are 2'4'6 representing the parts taken from the total 


number of parts. If we place the pictorial representation of one over the 
other they are found to be equal. Do you agree? 


These fractions are called equivalent fractions. Think of three more 
fractions that are equivalent to the above fractions. 


Try TheseQ 


1 2 
1. Are De 7 equivalent? Give reason. 


2 2 { 
2. Ате 5 апа 3 equivalent? Give reason. 


2 6 5 
3. Аге 5 апа 27 equivalent? Give reason. 


4. Give example of four equivalent fractions. 
5. Identify the fractions in each. 
Are these fractions equivalent? 


182 Mathematics 


Understanding equivalent fractions 
i 243-5 30 
2 4 4 cm 
They represent the same part of a whole. 
Think, Discuss and Write 
Why do the equivalent fractions represent the same part of a whole? How 
can we obtain one from the other? 


-., are all equivalent fractions. 


1 2 Кыз, s 
Consider Pies The numerator of the second fraction is twice the 


numerator of the first and the denominator of the second is also twice that 
of the first. 
What does this mean? 


To find an equivalent fraction of a given fraction, you may multiply 
both the numerator and the denominator of the given fraction by the 
same number. 


Rajni says that equivalent fractions of Е аге: 


1х2 б? 1х3 we) 1x4 4 


3x2 6' 3x3 9°  3yunpsnnimany more. 
Do you agree with her? Explain with reasons. 


Fraction 
мекен ДАН с З 


Try Thare 


1. Find five Eee fractions pu o 
@ 2 3 (ii) 4 5 (i) 2 5 v) 5 


Another way 
Is there any other way to obtain equivalent fractions? Look at the (Fig 7.12) : 


4 2 
— isshaded here. - is shaded here. 
6 27 duo 725.3 
FIR inn / 
They cover equal areai.e., 7 and 3 are equivalent fractions. 
A ARR 2. 
64 652233 


To find an equivalent fraction, we may divide both the numerator and 
the denominator by the same TRUST: 


9953] 
One equivalent fraction oi 515 (коре 


Can you find the equivalent fraction of = having denominator 5 ? 
\ TE ТГ 
{ 20: : 
Example 3 : Find the equivalent fraction of 5 with numerator 6. 


2 4 4 
Solution : The given fraction is 5: The required fraction has 


numerator 6. 


184 
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We know 2 x 3 = 6. This means we need to multiply both 
numerator and denominator of the first fraction by 3 to:get 
the equivalent fraction. 

2.2083 26 


LOL WI ж. 


s MN 15 


y 2.6 
US, We get 216 


Can you show this pictorially? 


15 
: Find the equivalent fraction of 35 with denominator 7. 


Example 4 
15 
Solution : We have 45 -U 
We observe the denominators. Since 35 + 5 = 7, so we divide 
15 - 
Ше numerator of 35 also by 5. 
15 15-5 3 
idee гаас 
, T5083 
Thus, repl === 
р acing| ]by 3, we get 35 7 
An Interesting Fact 


There is something quite interesting about equivalent fractions. Complete 
the table given. The first two rows have been done. (Nr. is for numerator 
and Dr. for denominator). 


Fractions 


Equivalent 
fractions 


What do we infer? The product of the numerator of the first and the 
denominator of the second is equal to the product of denominator of the 
first and the numerator of the second in all these cases. You can try this 
with other fractions as well. Did you find any pair of fractions for which it 
does not happen? This rule is sometimes helpful to find equivalent fractions. 


2 
Example 5; Find the equivalent fraction of 9 with denominator of 63. 


2 
Soluti : We have ---- 
olution ehave 573 


For this, we should have, 9 x |= 2x 63. 


ox[] 2x63 


So, 
9 9 


Therefore, = -14 ie, ---- 


2x63 í 2 14 
9 
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7.4 Simplest төй of a a Fraction 


Given the fraction — ap let us try to get an equivalent fraction in which the 


54” 
numerator and the denominator һауе no common factor except 1. 


How do we do it? We see that both 36 and 54 are divisible by 2. 


36 36- 362. 18 

547 54+2 gr. 27 

But 18 and 27 also have common factors other than one. 
The common factors are 1, 3, 9. 


UM 18+ 18-9 22 
Therefore, — 27 2719 3 


: Bua. 
Since 2 and 3 have no common factor, we get the fraction 3 in the 


simplest form. 


A fraction is said to be in the simplest (or lowest) form if its 
numerator and denominator have no common factor except 1. 


The shortest way : 

The shortest way to find the equivalent fraction 
in the simplest form is to find the HCF of the 
numerator and denominator, Then divide both 
of them by the HCF and get the equivalent 
fraction in the simplest form. 
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Consider = 
onsider 24' 


The HCF of 36 and 24 
is 12. 


Therefore: 3651223 
erefore, 571272 
Thus the idea of HCF 
helps us to reduce a 
fraction to its lowest form. |. 


Try These с = 


1. Write the simplest form of : 


15 16 A 2742 
@) 75 (ii) 72. п) З. (v) > (9) 54 


169 
+ D . 9 
2: Is zgo in its simplest form? 


Ve Aa’ Loh 


> EXERCISE: 7.3 


1. Write the fractions. Are all these fractions equivalent? 
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2. Write the fractions and pair up the equivalent fractions from each row. 


(e) 


(a) 
@ (у) 
3. Replace [Jin each of the following by the correct number: 
2 $ 2 з П 
(а) 7 П (b) g L] (lege 
m в [] 
(d) 60 L] (e) 24 = РЭ 


3 
4. Findthe equivalent fraction of 5 having 


(a) denominator 20 (b) numerator 9 
(c) denominator 30 (d) numerator 27 


36 
5. Findthe equivalent fraction of 48 with 


(a) numerator 9 (b) denominator 4 
6. Check whether the given fractions are equivalent: 
5 30 з р ө 
@ 9 54 © 10° 50 Ont 
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7. Reduce the following fractions to simplest form : 


48 150 84 
(a) 60 (b) 60. (c) 98 
12 7 
(а) 52 (е) 28 


8. Ramesh had 20 pencils, Sheelu had 50 pencils and Jamaal had 80 pencils. After 
4 months, Ramesh used up 10 pencils, Sheelu used up 25 pencils and Jamaal 
used up 40 pencils. What fraction did each use up? Check if each has used up an 
equal fraction of their pencils? 


9. Match the equivalent fractions and write two more for each : 


o> @ 2 
aT oś 
W w 5 
wE až 
о © = 


7.8 Like Fractions 
Fractions with same denominators are called like fractions. 


ГО 


Thus 1s’ us are all like fractions. 


157157 15 
Ar 39 а мін like fractions? 

е 57 and 7. like fractions? | | 
Their denominators are different therefore, they are not like fractions. 


They are called unlike fractions. А 4 
Write five pairs of like fractions and five pairs of unlike fractions. 


190 ore ыа E 1 in. ү - 
7.9 Comparing Fractions 


1 10 - 
Sohni has 25 pencils. Rita has di pencils. Who has more pencils? The 
Я ; : : 10 f a А 
answer to this seems simple since Rita has ud pencils which is equivalent 


2 
to 2 4 pencils. Clearly since Sohni has 3 full pencils and more and Rita has 
less than 3 full pencils, so Sohni has more pencils. 


3 1 ШАН 
Now consider some other fractions 2'3'4 and 


Fig 7.13 
Can you tell which fraction is the biggest? 


1 
Isit 5 2 Why not? 


je 
If 215 the largest fraction then what can we conclude? 


The smaller the denominator, the greater the fraction. But is this always 


true that larger the denominator the smaller is the fraction? Think about ; 


3 
and 10° Which is bigger? 
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Try Thesec; No. y CON 


l. You get one-fifth of a bottle of juice and your sister gets one-third 
of a bottle of juice. Who gets more? 


7.9.1 Comparing Like Fractions’ : 


Like fractions are fractions with the same denominator. Which of these 
are like fractions? : 
2 3 L 7 M 
5'4' 5° 2^ 75M 
As the denominators in the like fractions are the same so in order (0 
compare them we only see which of them have a bigger numerator. 
For example, which is smaller? 
2 8 


= or -? 
ы igs 


2 
8 


БИ oe ll 
Obviously Б is smaller. 


5 d В 
Similarly between g and 2 315 greater and so on. 


To compare two id us itis just nun to compare their 
numerators! 


7 15 
So, which is bigger : 19 9^ q9? 
Try Thesecy 
l. Which is the larger fraction? 


RM T xci 42 
() 19.9" 19 (i) 4 (ii) 102 9" 102 


Mathematics 
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Why are these comparisons easy to make? 
2. Write these in ascending and also in descending order 


13,75 0 с 
() ges g' g 

дей! TE 
(b) 5159575. 5 

себен T1]1-:13 T5 
O PPPT 


1 
Among 2'3'5 $5 which is the greatest fraction? It is obvious that 


1 
2 is the greatest number, because the equal part of a whole which this 


fraction represents would be larger than the equal parts represented by the 


other fractions. On the other hand, the fraction ; is the smallest number 


as it represents the smallest equal part. In each case only one equal part has 
been taken. 


Let us now look at these fractions, 2 5, 


Which is the smallest fraction of these? 
Which is the largest among them? 


In each case here, two equal parts have been taken. The largest number of 
equal parts are taken in the first fraction, where each part taken is the whole 


itself. The smallest number of equal parts are in = 3 


| Р 2 
It is therefore obvious that 13 |5 the smallest and Б the largest. 


Fractions 193 


— 


Try These С) 
1. Arrange the following in ascending and descending order : 
1 1 I 1 iow Gil 


(0) 15*. зБ ae 

2 23. NN 

0 "5 

(c) Write 3 more similar examples and arrange them in ascending 
and descending order. 


———— 


How do we compare fractions that have different denominators and 
numerators? 


2 3 
Suppose we want to compare two unlike fractions like 3 and 4 It would 


be possible to compare them if somehow we can make the number of parts 
in the denominator of the two fractions equal i.e., make the equal parts 
taken in either case exactly matching each other. Once we do that, then the 
number of parts in the numerator can be easily compared. 


Consider E and 2. Which of them is larger? How do we make the 


denominator same? We find equivalent fractions to both. 


2 ӘЛЕ Р 
The equivalent fractions of 3 and у with the same denominator 


8 9 
1 SE ЖАҢ í 
2 are 12 апа 12 repectively. 
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Si ii LÀ 
ince, 12.7.12 


Thee ИМА 
обр 


/ 1. Write each fraction. Arrange them in ascending and descending order using correct 
jr ‘<’, ‘=’, ‘>’ between the fractions: 


ФФ 


217408 6 
(с) Show <> 6^ 6 “ПЧ с onthenumber line. Put appropriate signs between 


the fractions given | 
vow С ан 
2. Compare the fractions and put an appropriate sign. 
os es 

© eZ 


20 
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3. Make five more such pairs and put appropriate signs. 
4. Name the fractions and arrange them in ascending order : 


Өлексе ооо 
О OO 
ооо | 
ONG 


5. Look at the figures and write ‘<° or >, ‘=’ between the pairs of fractions. 


0 1 
1 1 
0 ; 1 2 
2 2 ] 
9 s T à 
3 3 3 3 
0 il 2 8: er 
à 4 4 4 4 
0 1 id, 3 4 5 
ЕНГ. 
9 ші. 2 E а e. 6 
6 6 6 6 6 6 6 


1 1 Seu Гр 
Ned 95 (Ша, 
6-3 20-10 545 
445 © 1L Is O aala 


Make five more such problems and solve them with your friends. 
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6. How quickly can you do this? Fill appropriate sign. (<, =, >) 


3 3 2 

e Г ә ГЕ ө- BE 
2 3 6 7 3 
CTUM ы INS 


11742 6 —4 Е оа Д 
e 4L lg ® 5 ә а 
6 74 5-15 
5 вн] 


7. Thefollowing fractions represent just three different numbers. Separate them into 
three groups of equivalent fractions, by changing each one to its simplest form. 


2 3 И 
OET (0 15 (©) 50 
AES 10 15 
(d) тоо © % 0 7 

12 16 12 
(о) 60 (h) 96 (i) 75 
PUER 3 4 
(1) 7 (k) 18 (1) 25 


8. Findanswers to the following. Write and indicate how you solved them. 


5 4 2s 
(a) Is ә equal to 5 2 (b) ls 6 equal 9% 


А 
(4) s 2 equal to 


I zi 1 16 
(с) Is 5 equal to- 307 


2 
20 


9. Пагеай 25 pages of a book containing 100 pages. Lalita read ; of the same 
а Who read less? 
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3 3 
10. Rafiq exercised for А оҒап hour, while Rohit exercised for 2 of an hour. Who 


exercised for a longer time? 


11. Inaclass A of 25 students 20 passed in first class; in another class B of 30 
students, 24 passed in first class. In which class were there more fraction of 
students getting first class? 


7.10 Addition and Subtraction of Fractions 


Whenever we find new kind of numbers we want to know how to operate 
with them. Can we combine and add them? If so, how? Can we take away 
some number from another? That is, can we subtract one from the other? 
and so on. Which of the properties learnt earlier about the numbers hold 
now? Which are the new properties? We also see how these help us deal 
with our daily life situations. 


Look at the following example. A tea stall owner consumes in her shop 


1 1 : 
2 > litre of milk іп the morning and es litre of milk in the evening. What 


is the total amount of milk she uses in the stall? 


1 4 | 
Or Shekhar ate 2 chapatis for lunch and is chapati for dinner. What is 


the total number of chapatis he ate? 


Clearly both the situations require the fractions to be added. Some of 
these additions can be done orally and the sum can be found quite 
easily. 


ty Thesea 
. My mother divided an apple into 4 equal parts. She gave me 2 parts 
and my brother one part. How much apple did she give to both 
of us? 


2. Mother asked Neelu and her brother to pick stones from the 
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1 SE 
wheat. Neelu picked git of the total stones in it and her brother also 


picked up th of the stones. What fraction of the stones did both 


pick up together? 


i 1 
3. Sohan was making a table. He made Fi th of the table by Monday. He 


1 s 
made another 2 th on Tuesday and the remaining on Wednesday. What 


fraction of the table was made on Wednesday? 


In all these you can also find out the remaining part. In the first problem 
the apple remaining, in the second the fraction of the stones left to be 
picked and in the third the remaining fraction of the table to be made. 


Do Thi 


Make ten such problems with your friends and solve them. E 


7.10.1 Adding or Subtracting like Fractions 


All fractions cannot be added orally. We need to know how they can be 
added in different situations and learn the procedure for it. We begin by 
looking at addition of like fractions. 


Take a7 x 4 grid sheet (Fig 7.14). The sheet has seven boxes in each row 
and four boxes in each column . 


How many boxes are there in total? 

Colour five of its boxes in green. 

What fraction of the whole is the green region? 
Now colour another four of its boxes in yellow, 
. What fraction of the whole is this yellow region? 


What fraction of the whole is coloured 
altógether? Fig 7.14 
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er 


Does this explain that == 25” 28 28^ 
Look at more examples 


In Fig 7.15 (1) we have2 т parts of the Sinis shaded. This means we 


1 
have 2 parts out of 4 shaded or 5 of the figure shaded. 


Fig. 7.15 (i) Fig. 7.15 (ii) 
That is, le 1 
4.744 09, 
Look at Fig 7.15 (ii) 


А E qo EPIS 
Fig 7.15 (ii) demonstrates 9 T 9 Же 92978" 
What do we learn from the above examples? The sum of two ог тоге 
like fractions can be obtained as follows: 
Step1  Addthenumerators. 


Step 2 Retain the (common) denominator. 


Result of Step 1 


Step3 Wri pag] E tne: 
ep3 Write the fraction as Result of Step 2 


341 4 
ERUS 


у Brodit 
Let us thus add 5 and 5: We һауе 5 te ^m 


e (us fi 3 
1 VN 1250 
. So, what will be the sum of p and i 
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Try Thesei 


1. Add, with the help of a diagram: 


EO 


11 2 3 ИША] 
ERE DEN =. ‚үйү ннн = 
(D %% 0 +; ^ QD 12” 12 


Tee. 
2. What do we get when we do this 97 12 
How will we show this pictorially? Using paper folding? 
3. Make 10 more examples of problems given in 1 and 2 above. 
Solve them with your friends. 


Think, Discuss and Write 


Can you think of solving these sums in some other way? 
Write how you could do them? 


Finding the balance 
In one of the problems above we found the amount of apple distributed. We 
also considered the amount of apple left and asked how much of the table 


; 3 
18 yet to be made. The apple left is one whole minus the p apple 


distributed and the table left to be built is one whole ИП ; of the table. 


These answers could be easily found. 
Consider this example : 


; 5 2 i 
Sharmila had 6 ОҒасаКе. She gave 6 Out of that to her younger brother. 
How much cake is left with her? 
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A diagram can explain the situation. (Note that, here the given fractions 
are like fractions) (Fig 7.16). 


Fig 7.16 
We find that by A at orz 
6 6 6 6 2 
(Is this not similar to the method of adding like fractions?) 
Thus, we can say that the difference of two like fractions can be obtained 


as follows: 
Step1  Subtract the smaller numerator from the bigger numerator. 
Step2 Retain the (common) denominator. | 


с Result of Step 1 
Step3 Write th t == 
ер rite the fraction as Result of Step 2 


3 8 
e у 
Сап we now subtract 10 from 10. 


Try TheseQ 


} 7 3 
1. Find the difference between 2 апа 2: 


2. Mother made a gud patti in a round shape. She divided it into 5 parts. 
Seema ate one piece from it. If I eat another piece then how much 
would be left? 

3. My elder sister divided the watermelon into 18 parts. I ate 7 out 
them. My friend ate 4. How much did we eat between us? How much 
more of water melon did I eat compared to my friend? What amount | 
of water melon remained? 

4. Make five problems of this type and solve them with friends. ) 


202. Mathematics 
= X EXERCISE 7.5 


— —Y— СС Шы” ыйы POPE, alid 203 


TE (k 0 0 16 7 
(j) )5 2 1) 5 5 
16909 12 
eee mp 
(m) X ^3 (n) 5 


2 
4. Shubham painted 3 of the wall space in his room. His sister Madhavi helped 
ме АЙ oe. қ 
and painted 3 of the wall space. How much did they paint together? 
1 1 қ 
5. Kamlesh bought 3 5 kg sugar whereas Anwar bought 2 5 kg of sugar. Find the 


total amount of sugar bought by both of them. 
6. Fillinthe missing fractions. 


3 15 
(a) mE 10 (b) ВЕ 

37/3 T 
QNES «на Б 


3 1 
7. The teacher taught 5 of the book, Mahesh revised 5 more оп his own. How 


much does he still have to revise? 


5 с 
8. Javed was given 7 of a basket of oranges. What fraction of oranges was left in 
the basket? | 


7.10.2 Adding and Subtracting all Fractions 

We have learnt to do addition and subtraction with like fractions. It is also 

not very difficult to add fractions that do not have the same denominator. 

Remember, to compare unlike fractions we converted them into equivalent 

fractions with the same denominators. We did this so that we could compare 

the number of equal parts between the two fractions. When we add or. 
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-— — (UR 
D——— 


subtract fractions we have to do the same. First find equivalent fractions 
with the same denominator and then proceed. 


1 1 1 1 
What added to 5 gives 27 This means subtract 5 from 5 to get the 


required number. 


; 1 1 Я 2 ; 
Since 5 апа 2 are unlike fractions, therefore, in order to subtract them, 


we find equivalent fractions for them which are like fractions. Equivalent 


: 1 Ш à 4 
fractions of 2 and $ with the same denominator are > and 2 respectively. 


| 17552 ачты Th Din? 

ish muc andis 

This is mos Leg 192 5x2 10 
5 -- 

Therefor, 222-23-23 


105109 10. '10 


3 5 
Example 6 : Letus now subtract 4 from 6 


Solution ; We have, LCM (4,6) 2 12 [Remember we have done this to 
find equivalent fractions]. 


349 
Therefor, = e oe X4 10 MID 


Try These 


1, Add? and 3i 
5 7 


2 5 
2. Subtract 5 from "E 


How do we add mixed fractions? 
Mixed fractions can be seen to have two parts. 
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They can be either written as a whole part plus a proper fraction or entirely 
as an improper fraction. In either case for adding such fractions the 
denominators of the proper parts or of the entire improper fraction have to 
be made the same. 


Example 7 : Add 21 апа 35 


‘Solution : 2543329425434 т 
S0 17106 5 6 $16 


Here again we need to make equivalent fractions. You can 
use any of the methods that you have learnt. 


А ( 4 24 EJ 
Equivalent fraction for, SEU sud 


5-128 (3 
and for 6 30 6x5 
; 4 5 
The sum is therefore ate 
А 1 
_ 54 24425 m» 30 |49 
19 
19 19 
= = =6+— 
Ише; 30 
Think, Discuss and Write 


Can you find some other procedures to solve this problem? 


Ехатріе 8 : Find 42 2 25 


12 
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Solution 


* The whole numbers 4 and 2 and the fractional numbers 


: and 1 can be subtracted separately. (Note that 4 > 2 and 
2-4 
— > — 
SES 


277541 224 {КҮ 1 
,4--2--(4-2) ———|—2+-—2-— 
ЙЛ ЛЫ, (2 Я Bde. 5 


Example gr Simplify: 8: -22. 


Solution 


Try These с) 


1 2 
2- 3- 
1. Add 5 апа 6 


% PRUS Р 
* Here 8 >2 but 4 < 6 It can be solved as follows: 


1 (8x441 33 ЭЛӨ Тут! 
oo = and = 2.17 
4 AUS LA 6 6 6 


33 17 33х3 1752 
Now, —-— = ----- (Si 4,5)=12 
Ow. "I = D (Since LCM (4,5) ) 


9-3 
999-9445. д 


| 2 6 
2. Subtract = from dz 


- М EXERCISE 7.6 


бу ed j4,2 31 
71027119 еу rt 

42 31 571 
с ЕА 


N 
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Eg E 61 
(0 то 5 0573 f ar ғы 
Ж.” i 1 
ЕГ [з Аав 
өзі На з аел 
16 7 4 1.2 adis 
тей TE pibus. за 
@ 5 5° eee 1523 S3 3 


2 3 
Sarita bought 5 metre of ribbon and Lalita 4 metre of ribbon. What was the 


total length of the ribbon they bought? 


1 1 
Naina was given | = piece of cake and Najma was given 1 = piece of cake. 


2 3 
Find the total amount of cake given to both of them. 
с Shee wll EX D Ir 1 
Fill in the boxes: (a) [] 8^4 (b) [] E (c) 2 (ДЕ 6 


Complete the addition — subtraction box. 


7 : | 
A piece of wire 8 metre long broke into two pieces. One piece was 4 metre 


long. How long is the other piece? 


Nandini's house is а km from her school. She walked some distance and then 
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1 
took a bus for 3 km to reach the school. How far didishe walk? 


8. Asha and Samuel have bookshelves of the same size. Asha's 


5 2 
shelf is 6 full of books and Samuel's shelf is B full. Whose eue 


bookshelf is more full? By what fraction? 


1 . 
9. Jaidev takes 2% minutes to walk across the school ground. Rahul takes 1 


minutes to do the same. Who takes less time and by what fraction? 
seat фр-ө-6Ір-ә-<фуксе------ | 


What have we discussed? 
1. (a) A fraction is a number representing a part of a whole or is an operation on 
a number. The whole may be a single object or a group of objects. 
(b) Whenexpressing a situation of counting parts to write a fraction, it must 
be ensured that all parts are equal. 


AE 
In 7 .5iscalled the numerator and 7 is called the denominator. Denominator 


and numerator can be identified for any fraction. 

Fractions can be shown on a number line. Any fraction has a point associated 
with iton the number line. 

Ina proper fraction, the numerator is less than the denominator. The fractions, 
where the numerator is bigger than the denominator are called improper fractions. 
Improper fraction can be written as a combination of a whole and a part, and 
are then called mixed fractions. 

Two fractions are said to be equivalent if they represent the same quantity. Each 
proper or improper fraction has infinite equivalent fractions. To find an equivalent 
fraction of a given fraction, we may multiply or divide both the numerator and 
the denominator of the given fraction by the same number. 

A fraction is said to be in the simplest (or lowest) form if its numerator and the 
denominator have no common factor except 1. 


Chapter 8 
Decimals 


8.1 Introduction 


Savita and Shama were going to market to buy some stationery items. 
Savita said, “I have 5 rupees seventy five-paise”. Shama said, “I have 
7 rupees fifty paise”. 

They knew how to write Tupees and paise using decimals. 

So Savita said, I have Rs 5.75 and Shama 
said, I һауе Rs 7.50 

Have they written correctly? 

We know that the dot терезеш а 
decimal point. 

In this chapter, we will learn more e about 
working with decimals. - 


82 2 Te nths 


Ravi and Raju measured the length of dir pomum Ravi 8 8% pencil was 
7 cm 5mm long and Raju's was 8 ст 3 mm long. Сап you га ыйа 
lengths in centimetre using decimals? : leet 


Weknowthatlü0mm . -ісш ^ 
Therefore, | mm gm or cundi. cm. 


Now, lengh of Кау 8 perte: Jem Smm | i 
| =12. zemie “Tem and S-tenth ofa cm 
“The feng of г. 8 pencil - - p em. 3 mm. : ex 


{ ve 5 E сті, , Sem and 3- tenth of acm. Л a 


210 Mathematics 


Let us recall what we have learnt 
earlier : 

If we show units by blocks then one 
unit is one block, two units are two 
blocks and so on. One block divided into 


" iis 
10 equal parts means each part is 10 (one-tenth) of a unit, 2 parts show 


2-tenths and 5 parts show 5-tenths and so on. A combination of 2 blocks 
and 3 parts (tenths) will be recorded as : 


It can be written as 2.3 and read as two-point three. 
Let us look at another example where we have more than ‘ones’. Each 
tower represents 10 units. So the number shown here is : 


STI AT ALLA 


; И 3 ; 
i.e., 20 +3 + me 23.5 


This is read as ‘twenty three point five’. 


Try Тһеѕе 


1. Can you now write the following as decimals? 


— сала Шақа ыы | 
ey Уш 02 
3 5 E 


2. Write the length of Ravi's and Raju's pencil in cm using decimals. 
3. Make three more examples similar to the one given in question 1 and 
solve them. 


We represented fractions on a number line. Let us now represent 
decimals on a number line too. Let us represent 0.6 on a number line. 


We know that 0.6 is more than zero but less than one. There are 
6-tenths in it. Divide the unit length between 0 and 1 into 10 equal parts | 
and take 6 parts as shown below: 


0 0.6 ЖШ ГУ, 2 3 


Write 5 numbers between 0 and 1 and show them on the number line. 
Can you now represent 2.3 on a number line? Check, how many ones 
and tenths are there in 2.3. Where will it lie on the number line? 
Show 1.2 оп (Не number line. © — е 
“ample 1 : Write the following numbers in the place value tables : 
(a) 205: (b)42 | 
olution 1: Let us make a common place value table, assigning 
` appropriate place value to the digits in the given numbers. 


Example? : Write each of the following as decimals : 
(a) Two ones and 5-tenths 
(b) Thirty and one-tenths 

Solution  : (a) Twoones and 5-tenths 


2 
=2+ 10225 
(b) Thirty and one-tenths - 
1 
=30+ 105 30.1 
Example 3 : Write each of the following as decimals : 
2 ke 8 
зон вж OOS 2 сы 
БА = 2 | 
Solution ^: (a) 30-64 10 


How many tens, ones and tenths are there in this number? 
We have 3 tens, 6 ones and 2 tenths 
Therefore, the decimal representation is 36.2 


8 
(600424 — 


` Note that it has 6 hundreds, no tens, 2 ones and 8 tenths. 
Therefore, the decimal representation is 602.8 


© Fractions as Decimals. 


‚ We have already seen how a fraction уу 


ith denominator 10 can be 
|. represented using decimals, 


Let us now try to find decimal representation of (a) = = (b) 5 = 


— М О 

(a) We know at, ту = 10 
i £ 2 = = =2.2 
Tio 2 19 ОЕ 


22 
Therefore, ТО к 2.2 (in decimal notation.) 


1 : 4 
(b) In 2 the denominator is 2. For writing in decimal notation, the 


denominator should be 10. We already know how to make an equivalent 


l 1х5Е 


fraction. So, - CET ==. = 0:5 


1 ! 
Therefore, 2 is 0.5 іп decimal notation. 


іту TheseQ 
ЗЕ Ў 1 
Write 2's's in decimal notation. 


Decimals as Fraction 

Till now we have learnt how to write fractions with denominators 10, 2, 

or 5 as decimals. Can we write a decimal number like 1.2 as a fraction. 
Let us see 
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EXERCISE 8.1 
1 КҮТ ihe following as numbers in the given table : 


Ones Tenths 


als in the а able : 
(a) 19.4 4. 0.3 (с) 10.6 — (d)205.9 
3. Write each of the following as decimals : 
(a) 7-tenths 
(b) Two tens and 9-tenths 
(c) Fourteen point six 
(d) One hundred and 2-ones 
(е) Six hundred point eight 


4. Write each of the following as decimals : 


5 7 1 
(а) 10 (b)3+ 19 (c) 200 + 60 € 5 + 15 
d = 70 л f = 42. 
(9) 10 (e) 70 + 10 (f) 10 (е) 10 
3 2 12 3 1 
d P ti NU 32: 4-— 
(h) 2 () 5 (1) 5 (К) 5 (1) 2 
5. Write the following decimals as fractions. Reduce the fractions to lowest form : 
(a) 0.6 (b) 2.5 (c) 1.0 (d) 3.8 
(e) 13.7 (f) 21.2 (g) 6.4 | | | 
6. Express the following as cm using decimals: _ 
(а) 2mm (b) 30 mm (c)ll6mm (0) 4ст2 тт 


(е) 162 тт (f) 83 mm 
7. Between which two whole numbers on the number line are the given numbers? | 

Which whole number is nearer the number? 

(908 (951 (026 (64 (990 (049 


0 1 ТИЕГІ СОТЫ E Ор" 12 


8. Show the following numbers on the number line | 
(а) 0.2 (b) 1.9 (с) 1.1 (d) 2.5 | 
9. Write the decimal number represented by the points on the given number line : 


A, B, C, D. 
0 POS EAE e BUC D3 


10. (a) The length of Ramesh’s notebook is 9 cm 5 mm. What will be its length in 
cm? , Я 
(b) The length of a young gram plant is 65 mm. Express its length in cm. 


8.3 Hundredth 
David was measuring the length of his room. He found that the length of 
his room is 4 m and 25 cm. 

He wanted to write the length in 
metres. Can you help him? What part 
of a metre will be one cm? 


1 
Іст = 100 m or one hundredth of 


a metre. 


[ 25 
This means 25 cm = 100 m 


1 n 
Now 100 DEUS 1 part out of 100 parts of a whole. As we have done for 


1 
1: let us try to show this pictorially. 


Take a square and divide it into ten equal parts. 
What part is the shaded rectangle of this Square? 
1 
It is 1o % one-tenth or 0.1, see Fig (i) 
Now divide each such rectangle into ten equal parts. 


Fig (i) 


We get 100 small squares as shown in Fig (ii) 
Then what fraction is each small square of the whole 
square? 


Eo 
Each small square is 109 9t one-hundredth of the 


whole square. In decimal notation, we write 


Fig (ii) 


1 
160 2 0.01 and read it as zero point zero one. 


Jecimals ” 
y 21 
ait 


What part of the whole square is the shaded portion, if we shade 8 squares, 
15 squares, 50 squares, 92 squares of the whole square? 


Take the help of following figures to answer: 


‘Shaded portions | 


4 3 4 ar 
The number shown in the table above is 2+ 10 $400 . In decimals, it is 


written as 2.43, which is read as 'two point four three". 


—— UE “ұлыса 
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Example4 : ЕШ the Tw in the table using *block" uormation.g given 
below and write the corresponding number in decimal form. 


B 
o 
g 
a 
Ж” m 
1 hundreds blocks 3tensblocks | 2 Units blocks 1 tenths block 5 hundredths blocks 


Solution : 


| à ———— - 
The number is 100+30+2+ 164 тор = 13215 


Ехатріе 5 :.Fill the blank in the table and write the corresponding number 
in decimal form. 
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Example К Given the place value table, write the number in decimal form. 


1 
Тһе beris 2x 100 + 4 = apn 
s number is 2 x + x10+3x1+2x 15 +5%* 155 


* 100 
We can see that as we go from left to right, at every step the 


2 
= 200+ 40+3+ 15 5 ( 


1 
multiplying factor becomes 10 of the previous factor. The 


first digit 2 is multiplied by 100; the next 4 is multiplied by 


1 
10 i.e., em of 100) ; the next digit 3 is multiplied by 1. 
/ ы. Eua UA A. 
After this, the next multipling factor is 10 and then itis 100 


TNT. 1 
(ie; 10 of 10^ 
The decimal point comes between one's place and tenths 


place in a decimal number. 
It is now natural to extend the place value table further, from 


hundredths to Gs of hundredths) i.e., thousandths. 
Let us solve some examples. 
Write as decimals: 


Example7 : 


4 3 Ё E: 
(a) r (b) 1 (с) 1000 
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Solution 


Solution 


Example 9 


ExampleS8 : 


: (а) 0.04= — 


4 
- (a) We have to find a fraction equivalent to 5 whose 


denominator is 10. 


3 
(b) Here, we have to find a fraction equivalent to 4 with 


denominator 10 or 100. There is no whole number that 
gives 10 on multiplying by 4, therefore we make the 
demominator 100 and һауе 


3\3 52575 
oe = 0.15 


тт 1 cos ‚ here since the tenth and the hundredth place is 


Zero. 


7 
"Therefore; we write ——— 1000 ^ 0.007 


Write as fractions in lowest terms: 
(a) 0.04 (b) 2.34 (c) 0.342 
1 


100 ^25 
100 1004-2 50 50 
342 
(ey0 349 edi аат, 


1000 1000-2 500 


: Write each of the following as a decimal : 


2^9 
CR Жл, S 
(a) 200 + 30 + 5 +75 100 nr 504 —«4 


34. 
(216% 1671000 


Solution 


Example 10: 


Solution 


2 
t 200 = 
(a) +30+5+ uh 


Decimals 


19 
100 

1 
=235+2x т +9x 
= 235.29 


zu 
100 
(50+ тр? m 

Rod 
сол i» Larox 
= 50.16 


$755 
— + —_ 
(c) 16 + 15 * 1000 


1 1 1 
=16+3х 10 +0х 100 ^D 1000 
= 16.305 . 
Write each of the following as а decimal : 
(a) Three hundred six and seven hundredths 
(b) Eleven point two three five í 


(с) Nine and twenty fivethousandths | 
: (a) Three hundred six an seven hundredths 


duos 
=306+ 100. 


i =306+0 16 LTx ОЕ, 


` (b) Eleven point 2. three five = 11. 235 


(c) Nine and twenty five оло. 


p 
=94 1000 


SS ee oS I- 


:25 
(25 КОСО 1000 1000 1000. 100 
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* 1000 
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0 2 5 
= —+—+—— = 9. 
Therefore, number = 9 + 10 100 1000 9.025 


EXERCISE 8.2 


1: Complete the table with the help of these boxes and use decimals to write the number. 
jejeje. TTT TTT 
Т 


[ 


o PEE ooo 
B Ones | Tenth | 
- Bes [1] iM TERN 
B ; 


2. Write the numbers give in the following place value table in decimal form: 


4 AER Жы Кае Эра) | 
= Tenths | Hundredths Thousandths | 
Hyd j n p | 


3. Write the following decimals in the place value table : 
(а) 0.29 (b) 2.08 (с) 19.60 (4) 148.32 (е) 200.812 
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4. Write each of the following as decimals : 


ды dun gil acq 
20+9+—+— 30+—+— +—— 
(а) 10710 “1607100” 1000 
5 25 6d dl 
1374.02 ops Gdn dfe 
(c) 100 (d) 10 ^ 100 1000 
РИС 9 
ean 700-- 20--54-—— 
(e) 5 * 16 * 1000 € 100 


5. Write each ofthe following decimals in words : 
(a) 0.03 (b) 1.20 (с) 17.38: (d) 108.56 (е) 10.07 
(f) 210.109 (о) 0.032 (h) 5.008 


6. Between which two numbers in tenths place on the number line does each ofthe 
given number lie? 


(a) 0.06 (b) 0.45 (с)019 (d)0.66 — (e) 0.92 
(Ғ) 0.57 (g) 0.03 (h) 0.20 

7. Write as fractions in lowest terms : 
(a) 0.60 (b) 0.05 (с) 0.75 (40.18 (е) 0.25 
(Е) 0.82 (в) 0.004 (8) 0.125 (1)0.066 . 


8.4 Comparing Decimals 


Can you tell which is greater, 0.07 or 0. 1? ; i 
Take two pieces of square papers of the same size. Divide them into 100 
equal parts. For 0.07 we have to shade 7 parts out of 100. 


1 10 
шш: шор, r 0.1, shade 10 parts ош 100. 
Now 0.1 1 joo 50 for 0.1, shade; p 
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This means 0.1 > 0.07 

Let us now compare the numbers 32.55 and 32.5. In this case, we first 
compare the whole part. We see that the whole part for both the numbers is 
32 and hence equal. 

We, however, know that the two numbers are not equal. So we now 
compare the tenth part. We find that for 32.55 and 32.5, the tenth part is 
also “ee then we compare the hundredth part. We find, 


5 3915 5. 50€ 
2%-- 2 
3255- 3 5107100 and 32.5 = =3 Fio *100- | 
Therefore, 32.55 > 32.5, as Wellen р ur tot 32. 55 is more. 
Try These Q. 
Compare 
(1) 1:82 and 1.823 (ii) 5.7 and 4.9 


(ші) 6.05 апа fens Gv) 3.15 and 3.18 


E sample 11: Which i is greater? 
| (а) 0.7 ог 0.78 (b) 10г0.99 (с) 1.09 or 1.093 ` 
7 Q oss 7 8 
Solution : 2: (a, 0.73 — + io 000 0.78 =—+—. 
омноп, cL лты 27 10 100 
2 The hundredth Ue y 0. ‚78 is. greater than that of 0.7 
| Therefore, 0.78 > 07^. n, 
2 QU 9 
1-14 | IT MN 
(b) 10° 100 09- UP VERTS 
The whole part of 1 is КҮЗІ than that of 0.99. 
Therefore 1 » 0.99 


0 ооа: 


L09- 1e 4 2. 

(e) 7107100” 1000: 

Tiu 2. An 
10 100. 1000. 


In this case the two numbers haves same Parts upto ШОШ: 


Decimals 


225 


But, the thousandth part of 1.093 is greater than that of 1.09 
Therefore, 1.093 > 1.09 


EXERCISE 8.3 


l. Whichis greater? 


(a) 0.3 or 0.4 (b) 0.07 or 0.02 (c) 3 or 0.8 

(d) 0.5 or 0.05 (e) 0.052 or 0.11 (f) 2.012 or 0.99 
(g) 1 or 0.89 (h) 1.23 ог 1.2 6) 0.099 or 0.19 
(D 1.5 or 1.50 (k) 1.431 or 1.490 () 3.3 or 3.300 
(m) 5.64 or 5.603 (n) 1.008 or 1.800 (о) 1.52 or 2.05 


(p) Make five more examples and find the greater number from them. 
8.5 Using Decimals 


8.5.1 Money 
We know that 100 paise = 1 Re 


1 ; 
Therefore, 1 paisa = === Re 2 0.01 Ке 


100 
So, 6 i Se Re = 0.65 Re 
0, 65 paisa = 100 =0, 
and 5 paisa a I Re = 0.05 Re 
What is 105 paise? It is Re 1 and 5 paise = Rs 1.05 
Try TheseQ 


(i) Write 2 rupees 5 paise and 2 rupees 50 paise in decimals? 
(ii) Write 20 rupees 7 paise and 21 rupees 75 paise in decimals? 


8.5.2 Length 
Mahesh wanted to measure the length of his table top in metres. He had a 
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50 cm scale. He found that the length of the table top was 156 cm. What 
will be its length in metres? | 
Mahesh knew that 


1 
Іст = тор ™ or 0.01 m 


100 
Thus, the length of the table top is 
156 cm = 100 cm + 56 cm 


s 56 s \ 
) Therefore, 56 ст = 7— т = 0.56 т Ü 


Mahesh also wants to represent 
this length, pictorially. He took H 
squared papers of equal size and 
divided them into 100 equal parts. [s|sjs|sjs|sisje| 
He considered each small square 100 cm 
as one cm. 


In These à 


. Canyou write 4 mm in cm using decimals? 

2 How will you write 7cm 5 mm іп cm using decimals? 
Can you now write 52 m as km using decimals? How will you write 
340 m as km using decimals? How will you write 2008 m in km.? 


8.5.3 Weight 

Nandu bought 500 g potato, 250 g 

capsicum, 700 g onion, 500 g tomato, 

100 g ginger and 300 g radish. What is 

the total weight of the vegetables in the 

bag? Let us add the weight of all the 
' vegetables in the bag: 
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500 g + 250 g 700 g 500 g + 100 g +3008 = 2350 g 
We know that, mi 


= ——k 
Therefore, 16 o5 g 20.001 kg 
2000 350 
2 = — kg +——k 
Thus,2350g =2000¢+350g= 1000 g+ 1000 в 


=2 kg + 0.350 kg (Since 1 kg = 0.00166) = 2.350 kg 


i.e., 2350 g = 2 kg 350 g = 2.350 kg 
Thus, the weight of vegetables in Nandu's bag is 2.350 kg 


Try These Q 


1. Can you now write 456 g as kg using , decimals? 
2. How will you write 2 kg 9 g in kg using decimals? 


~ EXERCISE 8.4 


. Expressas rupees using decimals : 
(a) 5 paisa (b) 75 paisa (c) 3 rupees 60 paisa 
(d) 450 paisa (e) 20 paisa (Е) 50 rupees 90 paisa 
(g) 725 paisa 

. Express as metres using decimals : 


(a) 15cm (b) 6cm | (c) 136cm 

(d) 2m45 cm (e) 9m 7 cm (f) 419 cm 
. Express as cmusing decimals : ў 

(а) 5mm (b) 60mm (c) 164mm 

(d) 9cm 8mm (e) 16cm 7 mm (f) 93mm 

Express as km using decimals : 

(a) 8m (b) 88m (c) 888m 


(d) 8888 т (е) 70km 5 m (f) 29km 37 m 
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5: NND as ана using mes 


(а) 2g (b) 100g (c) 3750 g 
(d) 2 kg 700 g (e) 5kg8g (f) 26kg 50g 
. 6. Expresseachofthe following without decimals : 
(a) Rs 2.30 (b) 9.240 kg (c) 3.5 cm 
(d) 3.05 km (e) 8.81 m (f) Rs 13.05 
(g) 15.038 km (h) 14.007 kg (i) 11.06 m 
) (|) 0.2cm 
8.6 Addition of Numbers with. Decimals 
Do This — mcer 
Add 0.35 and 0.42. 


` Take a square and divide it into 100 equal parts. 


Mark 0.35 in this square by Shading 
3 tenths and colouring 5 hundredths. 


Mark 0.42 in this square by shading 
4 tenths and colouring 2 hundredths 


Now count the total number of tenths in the square and the total number 
of hundredths in the square. 


Therefore, 0.35 + 0.42 - 0.77 
Thus, we can add decimals in the same way as whole numbers. 


—— 


Can you now add 0.18 and 0.54? 


Thus, 0.18 4 0.54 2 0.72 


Try These Q 
Find 
(i) 0.29 + 0.36 (i) 0.7 + 0.08 
(iii) 1.54 + 1.80 (iv) 2.66 + 1.85 


Example 12: Lata spent Rs 9.50 for buying a pen and Rs 2.50 for one | 
pencil. How much money did she spend? "Я 
Solution * Money spent for реп = Rs9.50 
Money spent for pencil = Rs 2.50 a on 
Total money spent Rs9.50 .. ЙК 
+ Rs 2.50 ba / 
Total money spent = Rs 12.00 
Example 13: Samson travelled 5 km 52 m by bus, 2 km 265m by car and 
the rest 1km 30 m he walked. How much distance did he 
travel in all? 
Solution : Distancetravelledbybus = 5 km52m = 5.052Кт 
Distance travelledbycar = 2km 265 т = 2.265 km 
Distance travelled by foot 1кт30т = 1.030 km 
Therefore, total distance travelled is 
5.052 km 
2.265 km 
+ 1.030 km 
8.347 km 


———— 
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Therefore, total distance travelled = 8.347 km 


Example 14: Rahul bought 4 kg 90 g of apples, 2 kg 60 g of grapes and 


5 kg 300 g of mangoes. Find the total weight of all the fruits 


he bought. 
Solution — : Weight of apples = 4kg90g | -4.090kg 
Weight of grapes = 2kg60g = 2.060 kg 
Weight of mangoes = 5kg300g = 5.300 kg 
Therefore, the total weight of the fruits bou ght is 
4.090 kg 
2.060 kg 
+ 5.300 ко 


i 


11.450 kg 
Total weight of the fruits bought = 11.450 kg 
co X EXERCISE 85 
Find the sum in each ofthe following : 
(a) 0.007 + 8.5 + 30.08 (b) 15 + 0.632 + 13.8 
(c) 27.076 + 0.55 *0.004 (4) 25.65 + 9.005 + 3.7 
(e) 0.75 + 10.425 + 2 (f) 280.69 + 25.2 + 38 


. Rashid spent Rs 35.75 for Maths book and Rs 32.60 for Science book. Find 


the total amount spent by Rashid, 


Radhika’s mother gave her Rs 10.50 and her father gave her Rs 15.80, find the 
total amount given to Radhika by the parents. 

Nasreen bought 3 m 20 cm cloth for her shirt and 2 m 5 cm cloth for her 
trousers. Find the total length of cloth bought by her. 
Wilson bought 2 m 50 cm cloth for his Kurta and 1m 25 cm 
cloth for his pyajama. Find the total length of cloth bought by 
him. 
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87 Subtraction of Decimals 


Do This = ЧЕШИ ic Бл? 651 ree 


Subtract 1.32 from 2.58 
This can be shown by the table : 


Ones 
| 
| 
| e: 
| 
L 


Thus, 2.58 – 1.32 2126 

Therefore, we can say that, subtraction of decimals can be done by 
subtracting hundredths from hundredths, tenths from tenths, ones from ones 
and so on, just as we did in addition. 

Sometimes, while subtracting decimals, we may need to regroup like we 
did in addition. mi 

Let us subtract 1.74 from 3.5: 


Z BT 


оқы 
"үт Кей 
Subtract in the hundredth 
place. Can't subtract ! 
so regroup | 

410 

2 %% 

EEN OTA 

172 d 


Thus 3.5 – 1.74 = 1.76 
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Try These су 
Subtract 1.85 from 5.46 ; Subtract 5.25 from 8.28 ; 
Subtract 0.95 from 2.29 ; ; Subtract 2.25 from 5.68. 


Example 15: Abhishek had Rs 7.45. He bought toffees for Rs 5.30. Find 
the balance amount left with Abhishek. 
Solution : Total amount of money =Rs/7.45 
Amount spent on toffees = Rs 5.30 
Balance amount of money= Rs 7.45 — Rs 5.30 = Rs 2.15 
Example 16: Waheeda's school is at a distance of 5 km 350 m from her 
) house. She travels 1 km 70 m by foot and the rest by bus. 
_ How much distance does she travel by bus? 
Solution : Total distance of school from the house = 5.350 km 


Distancetravelledbyfoot ^... =1.070km 
Therefore, distance travelled by bus —5.350 km — 1.070 km 
= 4.280 km 


Thus, distance travelled by bus = 4.280 km or 4 km 280m 


Example 17 : Ruby bought a watermelon weighing 5 kg 200 g. Out of this 
she gave 2 kg 750 g to her neighbour. What is the weight of 
the watermelon left with Ruby? 


Solution . : Total weight of the watermelon = 5.200 kg 
Watermelon given to the neighbour = 2.750 kg 
Therefore, weight of the remaining watermelon 
= 5.200 kg — 2.750 kg = 2.450 kg 


> EXERCISE 8.6 


1. Subtract: 
(a) Rs 18.25 from Rs 20.75 (b) 202.54 m from 250 m 


(c) Rs 5.36 from Rs 8.40 (d) 2.051 km from 5.206 km 
(e) 0.314 kg from 2.107 kg 


10. 


?е‹ 18 
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. Findthe value of : 
(a) 9.756 — 6.28 (b) 21.05 — 15.27 
(c) 18.5 — 6.79 (d) 11.6 — 9.847 


Raju bought a book for Rs 35.65. He gave Rs 50 to the shopkeeper. How 
much money did he get back from the shopkeeper? 


. Ranihad Rs 18.50. She bought one ice-cream for Rs 11.75. How much money 


does she have now? 


. Tina had 20 m 5 cm long cloth. She cuts 4 m 50 cm length of cloth from this for 


making a curtain. How much cloth is left with her? 


Namita travels 20 km 50 m every day. Out of this she travels 10 km 200 m by 
bus and the rest by auto. How much distance does she travel by auto? 


. Aakash bought vegetables weighing 10 kg. Out of this 3 kg 500 g is onions, 2 


kg 75 g is tomatoes and the rest is potatoes. What is the weight of the potatoes? 


Naresh walked 2 km 35 m in the morning and 1 km 7 m in the evening. How 
much distance did he walk in all? ie 


Sunita travels 15 km 268 m by bus, 7 km 7 m by car and 500 m by foot in 
order to reach her school. How far is her school from her residence? 


Ravi purchased 5 kg 400 g rice, 2 kg 20 g sugar and 10 kg 850 р atta. Find the 
total weight of his purchases. 


Se ip o nel 


What have we discussed? 
To understand the parts of one whole (i.e., а unit) we represent a unit by a 


1 
block. One block divided into 10 equal parts means each part is 10 (one- 


tenth) of a unit. It can be written as 0.1 in decimal notation. The dot represents 
the decimal point and it comes between the units place and the tenths place. 
Every fraction with denominator 10 can be written in decimal notation and 
Vice-versa. 


P 
One block divided into 100 equal parts means each part is 155 (one- 


hundredth) of a unit. It can bé written as 0.01 in decimal notation. 
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4. 


5. 


ni 


Every fraction with denominator 100 can be written in decimal notation and 
vice-versa. 
In the place value table, as we go from left to the right, the multiplying factor 


1 
becomes 10 ofthe previous factor. 


\ 1 
The place value table can be further extended from hundredths to (19 of 


1 
hundredths) i.e., thousandths (1000 ), which is written as 0.001 in decimal 
АП decimals can also be represented on a number line. 
Every decimal can be written as a fraction. 
Any two decimal numbers can be compared among themselves. The comparison 


can start with the whole part. If the whole parts are equal then the tenth parts 
can be compared and so on. 


Decimals are used in many ways in our lives. For example in representing units 
of money, length and weight. 


Сһарїег 9 
Data Handling 


 Jmntroduction 


You must have observed your teacher recording the attendance of 
students in your class everyday, or recording marks obtained by you 
after every test or examination. Similarly, you must have also seen a 
cricket score board. Two score boards have been illustrated here : 


voee 


Т 


Name of the bowler 


You know that simply winning or losing a game is not the only 
information that is recorded. In the score board, you will also find 
some very useful information about the game which is equally 
important. For instance, you may find out the time taken and number 


of balls faced by the highest run-scorer. 
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Similarly, in your day to day life, you must have seen several kinds 
of tables consisting of numbers, figures, names etc. 
These tables provide *Data'. A data is a collection of numbers 


gathered to give some information. 


9,2 Recording Data 


Let us take an example of a class which is preparing to go for a picnic. The 
teacher asked the students to give their choice of fruits out of Banana, 
Apple, Orange or Guava. Uma is asked to prepare the list. She prepared a 
list of all the children and wrote the choice of fruit against each name. This 
list would help the teacher to distribute fruits according to the choice. 


Farida - Guava Salma - Banana 

Anuradha - Banana Kavita - Guava 

Rati - Banana Јамей - Baiana | 
If the teacher wants to know the number of bananas required for the 

class, she has to read the names in the list one by one and 

count the total number of bananas required. To know the D 

number of Apples, Guavas and Oranges seperately she has to Ф ? 

repeat the same process for each of these fruits. How tedious е) 

and time consuming it is! It might become more tedious if 

the list has, say, 50 students. 5 


So, Uma writes only the names of these fruits one by one 
like, 


н іле - 
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Banana, Apple, Guava, Orange, Apple, Banana, Orange, Guava, Banana, 
Banana, Apple, Banana, Apple, Banana, Orange, Guava, Apple, Banana, 
Guava, Banana. 

Do you think this makes the teacher's work easier? She still has to count 
the fruits in the list one by one as she did earlier. 

Salma has another idea. She makes four squares on the floor. Every square 
is kept for fruit of one kind only. She asks the students to put one pebble in 
the square which matches their choices. That is, a student opting for banana 
will put a pebble in the square marked for banana and so on. 


Banana Orange Apple Guava 

By counting the pebbles in each square, Salma can quickly tell the number 

of each kind of fruit required. She can get the required information quickly 
by systematically placing the pebbles in different squares. 

Try to perform this activity for 40 students and with names of any four 

fruits. Instead of pebbles you can also use bottle caps or some other token. 


9.3 Organisation of Data , 
To get the same information which Salma got, Ronald needs only a pen and 
a paper. He does not require pebbles. He also does not ask students to 
come and place the pebbles. He prepares the following table. 


Bue ИИИ 
Orange | V V E 14 
Apple / ИИ n 5 
| Guava FOE AA 4 
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Do you understand Ronald's table? 
What does one (3) mark indicate? 
Four students preferred Guava. How many (3) marks are there against Guava? 
How many students were there in the class? Find out all these 
informations. Discuss about these methods. Which is the best? Why? 
Which method is more useful when the information from a much larger 
data is required? 

Example! : Ateacher wants to know the choice of food of each student 
as part of mid-day meal programme. The teacher assigns 
the task of collecting this information to Maria. Maria does 
so using a paper and a pencil. After arranging the choices 
in a column, she puts the choice of food for students using 
one stick (1) as a mark. 


Rice only 
Chapati only 
Both rice and chapati | 


Number of students 


TEE 
ШТІ | 
ИИИНИН | 


Umesh, after seeing the above table suggested a better 
method to count the students. He asked Maria to organise 
the marks ( | ) in a group of ten as shown below : 


Number of students 


ШІП 


Rajan made it simpler by asking her to make groups of five 
instead of ten, as shown below. 


Choice 


Rice only 


Chapati only 


Both Rice and Chapati 
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Number of students 


Rice only 
Chapati only 


Both Rice and Chapati 


Teacher suggested that the fifth mark in each group of five 

marks should be used as the cross, as shown by TH ’. These 

are Tally marks. Thus, NN 11 shows the count is five plus 

two (i.e. seven) and NN NWN shows five plus five (i.e., ten). 
With this, the table looks like : 


Choice 


| Riceonly 
| Chapati only 
Both Rice and Chapati 


Example2 ; Ektais asked to collect data for size of shoes of students in 
her class VI and she records her finding in the manner shown 
below. 


Javed wanted to know (1) the size of shoes worn by maximum 
number of students. (ii) the size of shoes worn by least 
number of students. Can you find this information? 
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Ekta prepared a table using tally marks. 


Le таған 


Now the questions asked earlier could be answered easily. 


.. Youcan also do some such activity in your class using tally 


Do This 


1. Catherine used a dice and noted the number which appeared < = 27 z) 
after throwing it. She repeated the exercise 40 times and noted oe ӨЗ 
the number everytime as shown below. d 


Make a table and enter the data using tally marks. 
Now, can you find out the number (or numbers) 

(a) Which appeared the minimum number of times? 
(b) Which appeared the maximum number of times? 
(c) Which appeared same number of times? 
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2. Collect information regarding the number of family members of your 
classmates and represent it in the form of a table. Find to which group 
most students belong. 
Number of students 
with that many 
family members 


9.4 Pictograph 
A cupboard has five compartments. In each compartment a row of books is 
arranged. The details are indicated as follows : 


aS 7 
ре) ОУ 


| eet -1 Book | 


Row 1 вера е РГ ете = 
Row2 PS ет cum 

Row 3 сарп сарт 

Row4 ете cepe ce vee cup ет” ет cub 


Row 5 еже ее е 


| 
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Which row has the greatest number of "books? Which row has the least 
number of books? Is there any row which does not have books? 

You can answer these questions by just studying the diagram. The picture 
visually helps you to understand the data. It is a pictograph. 

A pictograph represents data in the form of pictures, objects or 
parts of objects. It helps answer the questions on the data at a glance. 


e are often used byd; dailies and magazines to attract the attention 
of the readers. | 


Collect one or two such published pictographs and display them in your 
class. Try to understand what they say. 


It requires some practice to understand the information given by а 
pictograph. 


9.5 Interpretation of а Pictograph 


Example3 : The following pictograph gives details of the number of 
absentees in a particular class of 30 students during the 
previous week : Ў 


(а) On which day were the maximum number of students absent? 
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e - | Absentee | 


Wednesday 


Thursday 
Friday i 

X) E, АСУ RD ж Ly 
Saturday ©] ©) c c th 


(b) Which day saw 100% attendance? 
(c) What was the total number of absentees in that week? 
Solution . : (а) Maximum number of absentees were on Saturday. (There 
are 8 pictures in the row of Saturday representing this 
data; on all other days, the number of pictures are less). 
(b) Against Thursday, there is no picture. This means, on 
that day there were no absentees. Thus, on that day the 


class had 100% attendance. = 
(c) There are 20 pictures in all. So, the total number of 
absentees in that week меге 20. 210 0070n 


Example 4 : The colours of Fridges preferred by people living in a 
locality are shown by the following pictograph : 


% -10 People 
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а) Find the ings of dni uem Blue colour. 
(b) How many people liked Red colour? 
Solution : (a) Blue colour is preferred by 40 people. 


[ % = 10, so 4 such pictures indicate 4 x 10 people]. 


(b) Deciding the number of people liking Red colour is 
tricky. 
For 5 complete pictures, we get 5 x 10-50 
For the last incomplete picture, we may roughly take 
it as 5. 
So number of people preferring Red colour is nearly 55. 
Think, Discuss and Write 


In the above example, the number of people who like Red colour was taken 
as 50 + 5, if your friend wishes to take it as 50 + 8, is it acceptable? 


Example 5 : A survey was carried out in a certain school to find about 
different modes of transport used by students to travel to 
school each day. 30 students of Class VI were interviewed 
and the data obtained was displayed in the form of a pictograph. 


Scooter anc ОООО 
Public Виз (2 (2 9 (99 
School Bus n OOO 


Walking 0009986 


Looking at the above pictograph, quickly answer the 
following questions : 
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(а) What is the number of students who use scooter аз à 
mode of travel? Since one symbol represents one 
student, so 4 symbols represent four students who are 
using scooter as a mode of transport. 

(b) Similarly can you find the number of students using cycle 
or walking as a mode of travel? 

(c) Which is the most popular mode of travel? 

Example 6 : This pictograph shows different subject books which are 
kept in a library. 


| ete. 100 Books | 


Ты | 
Scene еш = е cum ез" 
Maths eap ed 


(a) How many English books are there in this library? 
(b) How many Maths books are there? 
(c) Which books are maximum in number? 
(d) Which books are minimum in number? 
Solution : (a) Since one symbol represents 100 books, so 8 symbols 
will represent 8 x 100 = 800 books. 
(b) It is somewhere between 100 and 200 (і.е., more than 
100. How?). 
By looking at this pictograph a Librarian may decide which subject books 
need to be ordered. 
If one almirah can accommodate 300 books, he may place an order for 
almirahs by counting the number of books. 
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This pictograph can help hi him to манға how many new almirahs would be 
needed. 
Example 7 : Following is the oen of the number of wrist watches 
manufactured by a аиы іпа ^ жылай week. 


iso T кииин Е 50 wrist watches 
"D б 000 б 
0000009% 
bois ied 000090( 
UY 00000000 
ius 000000 
xcd _ 90000í 


(a) On which day were the least number of wrist waione 
manufactured? 


(b) On which day were maximum number of wrist watches 
manufactured? 


(c) Find out the approximate number of wrist watches 
manufactured in this particular week? 


We can complete the following table and find the answers. 
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EXERCISE 9.1 


1. In a mathematics test the following marks were obtained by 40 students. Arrange 
these marks ina table using tally marks. | 

ЕТІ corde udo 

4 9 S 3 Т ote doo: 7 

j. 3 08 3 эе rie 


48 “pees A45 6 ифом 


(а) Find how many students obtained marks equal to or more than 7? 
(b) How many students obtained marks below 4. . 
2. Following is the choice of sweets of 30 students of Class VI 
Ladoo, Barfi, Ladoo, Jalebi, Ladoo, Rasgulla 
Jalebi, Ladoo, Barfi, Rasgulla, Ladoo, Jalebi 
Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo : 
Rasgulla, Ladoo, Ladoo, Barfi, Rasgulla, Rasgulla 
Jalebi, Rasgulla, Ladoo, Rasgulla, Jalebi, Ladoo. Nu 
(a) Arrangethe names of sweets in a table ам marks. 
(b) Which sweet is preferred by most of the students. ы 
3. Following pictograph shows the number of oq in five villages : 


| 
| 
-- 
v 


Village ^ 
Village B 
Village Со}. «а 
Village D 


Village E 


1 


‚ ‚| 
Observe the pictograph and answer the following questions. 
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(i) Which village has the minimum number of tractors? 
(ii) Which village has the maximum number of tractors? +% 
(iii) How many more tractors village C has as compared to village B. 
(iv) What is the total number of tractors in all the five villages? 
4. The sale of electric ad on different days of a week is shown below : 


Monday 


Tuesday (5 & 


Wednesday & 
Thursday & 
Әј 


Friday 


& & ыы ПР 


Observe the pictograph and answer the following questions : 

(a) How many bulbs were sold on Friday? 

(b) On which day were the maximum number of bulbs 
sold? 

(c) If one bulb was sold at the rate of Rs 10. What 
was the total sale on Sunday? 

(d) Can you find out the total sale of the week? 

(e) If one big carton can hold 9 bulbs. How many 
cartons were needed in the given week. 
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5. Thenumber of girl students in each class of a co-educational middle school is 


depicted by the pictograph : 

Class Hie Eu es Танг | 
EN TIO 
= T III 

v DII: 

* € 

kh 

уп 
| уш €: 


Observe this pictograph and answer the following questions : 

(a) Which class has the minimum number of girl students? 

(b) Is the number of girls in Class VI less than the number of girls in Class v? 
(c) How many girls are there in Class ҮП? 
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6. Ina village six fruit merchants sold the M numum of fruit baskets in a 
particular season : 


г т 21100 fruit basket ` 
E? 


Ranjit Singh 


Joseph 


Observe this dE and answer the uiis questions : 
(a) Which merchant sold the maximum number of baskets? 
(b) How many fruit baskets were sold by Anwar? 


(c) The merchants who have sold 600 or more number of baskets are planning 
to buy a godown for the next season. Can you name them? 


9.6 Drawing a Pictograph’ 


Drawing a pictograph is interesting. But sometimes a symbol like (> eA, 


(which was used in‘ опе of the previous examples) may represent Mord 
units and may be difficult to draw. Instead of it we can use simple symbols. 


If % represents say 5 students, how will you represent, say 4 or 3 students? 
We can solve such a situation by making an assumption that - 
% represents 5 students, $ represents 4 students, 3 


Ф represents 3 students, ? represents 2 students, 


ji represents 1 student, 
and then start the task of representation. 
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Example 8 + The following are the details of number of students ina 
class of 30, present during a week. Represent it by a 

pictograph. | 


Solution — : With the assumptions we have made earlier 


24 may be represented by 9 Q qu. jd 
26 may berepresented by & & $ % %% re 


and so on. 
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Example 9 : 


We had some sort of agreement over how to represent ‘less 
than 5' by a picture. Such a sort of splitting the pictures may 
not be always possible. In such cases what shall we do? 
Study the following examples. 

The following are the number of electric bulbs purchased 
for a lodging house, during the first four months of a year. 


^ Represent the details by a pictograph. 
: Let (B represent 5 bulbs. | s 


Jamay 66 
Febuary AAA 
March AAA 


Solution 


Aniki 58584 


Picturising for January and March is not difficult. But 
representing 13 and 17 with the picturës'is not easy. 
However, we have shown this detail somewhat roughly. 
Note that, when studying such pictographs, interpretations 
may differ from person to person. However, a ‘general’ view 
of the situation can be guessed. 
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= ЕХЕКСІБЕ 9.2 


1. Total number of animals in five villages аге as follows : 


VillageA 
Village В 
Village C 
Village О 
Village E 


E 80 . 
120 
90 
: 40 
: 60.7 


Prepare а pictograph of these animals using one symbol @) to represent 10 
animals and answer the following questions : 


(a) How many symbols represent animals of village E? 
(b) Which village has the maximum number of animals? 
(c) Which village has more animals : village A or village C? 
2. Total number of students of a school in different years is shown in the following 


table 
Year 
1996 
1998 
2000 
2002 
2004 


A. Prepare a pictograph of students using one symbol R to represent 100 
students and answer the following questions. 
(a) How many symbols represent total number of students in the year 2002? 
(b) Hos. many symbols represent total number of students for the year 1998? 
B. Prepare another pictograph of students using any other symbol each 


representing 50 students. Which pictograph do you find more informative? 
9.7 A Bar Graph 


Representing data by pictograph is not only time consuming but at times 
difficult too. 


Number of Students 
400 


623 


Let us see some other way of representing data visually. Bars 
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of uniform width can be erected horizontally or vertically with equal spacing 
between them and then the length of each bar represents the given number. 
Such method of presenting data is called a bar diagram or a bar graph. 


9.7.1 Interpretation of a Bar Graph 


Let us look at the example of vehicular traffic at a busy road crossing in Delhi, 
Which was studied by the traffic police on a particular day. The number of 
vehicles passing through the crossing every hour from 6 am to 12.00 noon is 
shown in the bar graph. One unit is symbolically shown as a box. [unit = one] 


10-11 
E 9-10 
2 
2 8-9 
7 7-8 

6-7 


338852532538 


Number of Vehicles 
The scale is “1 unit length equal to 100 vehicles". 


We can see that maximum traffic shown by the longest bar (i.e., 1200 


vehicles) for the time interval 7-8 am. The next longer bar is between 
8-9 am. 


Similarly minimum traffic shown by the smallest bar (i.e., 100 vehicles) 


for the time interval 6-7 am. The bar next to the smallest bar is between 
11- 12. 
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+ 900 = 1900 vehicles. tee ; 

If the numbers in the data are large, then you may need a different scale. 
For example, take the case of the growth of the population of India. The 
numbers are in crores. So, if you take 1 unit length to be one person, 
drawing the bars will not be possible. Therefore, choose the scale as 1 unit 
to represent 10 crore. The bar graph for this case is shown in the figure 
given below. П DIMUS j 


[ |= 10 Crore 


110 102 


Population of India 


— — =“ HN Lon] Lond 

uv [эм oo aD © 

a © 

ОИЕ 
Years 


So the bar of length 5 units represents 50 crore and of 8 units represents 
80 crores. 4: Ке d une có 
Example 10: Read the following bar graph of a particular class of a school. ' 

Answer the following questions : | 
21 (а) Whatis the scale of this graph? 0” SY 
(b) How many new students are added every year? - 5x 
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(с) Is the number of students in the year 2003 twice that in 
the year 2000? 


[1 1=10 Students 


Number of students 


de 


2001 
00 
2003 


Years 
Solution : (a) The scale is 1 unit length equals 10 students 
Try (b) and (c) for yourself. 


Production of Oil 
(in lakh tonnes) 


Oil refineries 
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Now answer the following questions : 
(a) Whatis the information given by the bar graph? 
(b) Which oil refinery produces maximum oil? 


(c) Name refineries which produce oil less than 4 lakh 
tonnes. 


(d) How much oil is produced by Mumbai oil refinery? 


EXERCISES 9.3 


1. Bar graph given below shows the amount of wheat purchased by government 


during the year 1998-2002 


Wheat (in thousand tonnes) 


Read the bar graph and write down your observations. 
(а) In which year was the wheat production maximum? 
(b) In which year was the wheat production minimum? 


ЕЗ = 5 thousand tonnes 


30 
25 
20 
15 
10 
2 
0 
EROR Apad 
Years 
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2. Observe this bar graph which is showing the sale of shirts in a ready made shop 
from Monday to Saturday. Now answer the following questions: 
a = 5 shirts 


Saturday 
Friday 
Thursday 

> 
д Wednesday. 
Tuesday 


Monday 


0 5 10 15 20 25 30 35 40 45 50 55 60 65 
Number of shirts sold 


(a) Whatinformation is given by the above bar graph? 
(b) Mention the scale chosen on the horizontal line representing number of 
(c) Mention the day on which maximum number of shirts were sold and also 
mention the number of shirts sold. 
(d) Mention the day on which minimum number of shirts were sold. 
(e) How many shirts were sold on Thursday? 
3. Observe this bar graph 
which is showing the marks 90 
obtained by Aziz in half 80 


[ | = 10 marks 


yearly examination in 70 

different subjects. 60 
а 50 
8 40 
= 


Subjects 
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Answer the questions given. 

(a) What information is given by the bar graph? 

(b) Name the subject in which Aziz has scored maximum marks. 

(c) Name the subject in which he has scored minimum marks. 

(d) State the names of the subjects and marks obtained in each of them. 


4. Following is a bar graph of circulation of newspapers (dailies) in a town in six 
languages. Study the bar graph andanswer the following questions : 


E] = 100 newspapers 


800 
700 
600 
500 
400 
300 
200 
100 


Number of Newspapers 


Urdu Tamil English Hindi Marathi Punjabi 
Languages 
(a) Find the number of newspapers circulated in Hindi, Punjabi, Urdu, Marathi 


and Tamil. 
(b) Name the language in which the least number of newspapers are circulated. 
(c) Whatis the difference between the number of Hindi and English paper being 


read? 
(d) Write the number of newspapers circulated in different languages in ascending 


order. 


9.7.2 Drawing a Bar Graph 
Recall the example where Ronald had prepared a table representing choice 
of fruits made by his classmates. 
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Apple | Guava 
Number of Students [^ pel 5 | 4 

First of all draw a horizontal line and a vertical line. On the horizontal 
line we will draw bars representing each fruit and on vertical line we will 
write numerals representing number of students. 

Let us choose a scale. It means we first decide how many students will 
be repressented by unit length of a bar. 

Here we take 1 unit length to represent 1 student only. 

We get a bar graph as shown below. 


pA 


— lU Боло зз со о о 


ER = 1 student 


Number of Students 


Fruits 


Example 11 : Following table shows the monthly expenditure of Imran's 
family on various items. 


Expenditure (in Rs) 
House Rent 3000 oed 
Food 3400 
Education 800 
Electricity 400 
"Transport 600 
Miscellaneous 1200 
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To represent this data in the form of a bar diagram, here are 

the steps. 

(a) Draw two perpendicular lines, one vertical and one 
horizontal. 

(b) Along the horizontal line mark the ‘items’ and along the 
vertical line mark the corresponding expenditure. 

(c) Take bars of same width keeping uniform gap between 
them. 

(d) Choose suitable scale along the vertical line. Let 1 unit 
length = Rs 200 and then mark the corresponding values. 

Calculate the heights of the bars for various items as shown below. 


House rent : 2000 -200 = 15 units 
Food : 3400 + 200 = 17 units 
Education : 800 + 200 = 4units 
Electricity : 400 + 200 = 2units 
Transport : 600+ 200 = 3units 
Miscellaneous : 1200 + 200 = 6 units 

3600 

3400 

3200 


Г |=200 rupees 


Expenditure in Rs 
E 
о 


200 

ж 

z 5 
а 

z ; $ Е à 
9 87 B 2 8 
Rhee et By ie 
ray EE N ЫА, Ge OES = 
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Same data can be represented by interchanging positions of 
items and expenditure as shown below : 

Miscellaneous 

Transport 


Electricity 


Items 


Education 


Food 


House Rent 


Expenditure in Rs 


Do This. 


Following table shows the number of trees planted after every two years in 
a city during the year 1994-2004. 


Number of trees planted 
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Express this data in the form of a bar graph, taking 1 unit length = 500 
trees. 


Solution =+ Mark information ‘Years’ along horizontal line and the 
number of trees along the vertical line. Now find heights of 
the bars. 

1994 - 3000 + 500 = 6 units 
1996 - 2000 + 500 = 4 units 
1998 - 4000: 500.- ........... 
2000 - 5000 + 500 = =: 
2002 zm. 2 Stee. a m етім ad 
| 2004 uode aC a 2d 7-003... 
5000 a 
rue 5 500 trees 
29 4000 
L 3500 
‘= 3000 
E 2500 
z 2000 
1500 
1000 
500 
Years 
Complete the bar graph by drawing remaining bars. From this bar graph 


locate, (i) the year in which maximum number of trees were planted 
(ii) the year in which minimum number of trees were planted. 
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1. The number of mathematics books sold by a shopkeeper on six 
consecutive days is shown below : 


] 
Number of | 
ШЕ” 
Draw а bar graph to represent the above information choosing the scale 
of your choice. 
2. Along with your friends think of 5 more situations where we can 
have data. Construct the tables with numbers and represent them using bar 
graphs. 


Sunday Monday Tuesday Wednesday Thursday Friday 
6 40 30 50 20 70: 


EXERCISE 9.4 


1. Asurvey of 120 school students was done to find which activity they prefer to do 
in their free time : 
Preferred activity 


Playing 2707 гта 
Reading story books 30 


© 
Rus 
Pee ecg es ds 


Watching TV 20 
Listening to music 
Painting 15 


Draw a bar graph to illustrate the above data taking scale of 
1 unit length = 5 students. 
Which activity is preferred by most of the students other than playing? 


2. Following table shows the number of bicycles manufactured in a factory during 
the years 1998 to 2002. Illustrate this data using a bar graph. Choose a scale of 
your choice. 


5А 
| 
| 


| persons | 


Age Group 
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Years Number of bicycles manufactured 
1998 . 800 
1999 . 600 
2000 900 
2001 1100 


( a) In which year were the maximum number of bicycles manufactured. 
(b) Іп which year were the minimum number of bicycles manufactured. 
Number of persons in various age groups in a town is givenin the following table. 


|144 | (30-44 | 45-59 [60-7475 and above 


Number of |2 Lakh llakh ] lakh 1 lakh 80 40 i 
60 thou. | 20 thou. | 20 thou. | thou. thou. 


Draw a bar graph to represent the above information and answer the following 
questions. (take 1 unit length = 20 thousand) 


(a) Which two age groups have same population? 
(b) All persons in the age group of 60 and above are called senior citizens. How 
many senior citizens are there in the town? 
сед 90-е 


What have we discussed? 
We have seen that data is a collection of numbers gathered to give some information. 
То get a particular information from the given data quickly, the data can be 
arranged in a tabular form using tally marks. 
We learnt how a pictograph represents data in the form of pictures, objects or 
parts of objects. We have also seen methods to interpret a pictograph and 
answer related questions. We have drawn pictographs using symbols to represent 
acertain number of items or things. For example, >= = 100 books. 
We have discussed how to represent data by using a bar diagram or a bar graph. 
In a bar graph, bars of uniform width are erected horizontally or vertically with 
equal spacing between them. The length of each bar gives the required information. 
To do this we also discussed the process of choosing a scale for the graph. For 
example | unit = 100 students. We have also practised reading a given bar 
graph. We have seen how interpretations from the same can be made. 


AS 
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Chapter 10 
Mensuration 


[M Introduction 


When we talk about plane figures, we think of their regions and their 
boundaries. We need some measures to compare them. We look into 
this now. 


10.2 Perimeter 


Look at the following figures 10.1. You can make them with a wire or a string. 
If you start from the point S and move along the line segments then you 


Fig 10.1 
again reach the point S. You have made a complete round of the shape. The 
distance covered is equal to the length of wire used to draw the figure. 


This distance is known as the perimeter of the closed figure. It is the 
length of the wire needed to form the figure. 
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The idea of perimeter is widely used in our daily life. 

e A farmer who wants to fence his field. 

e Anengineer who plans to build a compound wall on all sides of a house. 

е A person preparing a track to conduct sports. 

All these people use the idea of ‘perimeter’. 

Give five examples of situations where you need to know the perimeter. 

Perimeter is the distance along the line forming a closed figure 
when you go round the figure once. 


Try These 


. Measure and write the length of the four sides of the top of your 
study table. 


DA- cm. | i 
Now, the sum of the lengths of the 
four sides 
=AB+BC+CD+DA 
- em +. cm +. cm сш 
cm 


What is the perimeter? 

2. Measure and write the lengths of the four sides of a page of your 
notebook. The sum of the lengths of the four sides 
=AB+BC+CD+DA=__ cm +__ cm +___ cm +___ em 

= cm 
What is the perimeter of the page? 

3. Meera went to a park 150 m long and 80 m wide. She took one 

complete round of it. What is the distance covered by her? 
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Find the perimeter of the following figures: 
(a) 


БЭ 0097 


Perimeter - АВ + BC + CD4DA 


E 
E mM Tit 
Н E 
A 5cm B 
(b) 5 B Perimeter — 
ту 
) р 5cm с 
р 
5 Perimeter = 
РЕ Perimeter = 
ә AB+BC+CD+DE+EF+FA 
CREME Ign pes ot 
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So, how will you find the perimeter of any closed figure made up entirely 
of line segments? Simply find the sum of the lengths of all the sides (which 
are line segments). 
10.2.1 Perimeter of a Rectangle 


Let us consider a rectangle ABCD (Fig 10.2) whose length and breadth are 
15 cm and 9 cm, respectively. What will be its perimeter? 


A Som B 
© Е 
© 
8 © 
В с 
D (tv 
40 cm 
Fig 10.2 


Perimeter of a rectangle = Sum of the lengths of its four sides. 


=AB+BC+CD+DA Шаты ы 
-АВ-ВС-АВ-ВС opposite sides of a 


22x AB +2x BC sp cod 
=2 x (AB + BC) AD - BC 

= 2 x (15cm + 9cm) | 

= 2 x (24cm) 

= 48 cm 


Try Thesea 


Find the perimeter of the following rectangles: 


| Length of | Breadth of | Perimeter by adding Perimeter by 
| Rectangle Rectangle all the sides 2 x (Length + Breadth) 


12cm = 25 ст + 12cm =2 х(25 cm + 12 ст) 
+ 25 ст + 12 cm =2 х (37 ст) 


> 
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Hence from the above example, we notice that 
Perimeter of a rectangle = length + breadth + length + breadth 
i.e., Perimeter of a rectangle = 2 x (length + breadth) 
Let us "Wh see practical applications of this idea : 


Example 


10 Solution 


Example2 : 


Solution 


“ Shabana wants to put a lace border all around a rectangular 


table cover (Fig 10.3) 3 m long and 2 m wide. Find the length 
of the lace required by Shabana. 


А Length of the rectangular table cover = 3 т 


Breadth of the rectangular table cover = 2 m 

Shabana wants to put a lace border all around the table cover. 
Therefore, the length of the lace required will be equal to 
the perimeter of the rectangular table cover. 

Now, perimeter of the rectangular 

table cover 3 s Е 
= 2 x (length + breadth) Cer Pd 
=2x(3m+2m) por | 
-2х 5m=10m i | Ü 
So, length of the lace required is | 

In: U Fig 10.3 


An athlete takes 10 rounds of a rectangular park, 50 m long 


, and25 m wide. Find the total distance covered by him. 
` Length of the rectangular park = 50 m 


Breadth of the rectangular park = 25 m 

Total distance covered by the athlete in one round will be 
the perimeter of the park. 

Now, perimeter of the rectangular park 

= 2 x (length + breadth) 

= 2 x (50 m+ 25 m) 

-2х75т-150 т 


Ехатріе 3 


Solution 


Example 4 


Solution 


Example 5 : 


: A farmer has a rectangular 
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So, the distance covered by the athiete in one round is 150 m. 

Therefore, distance covered in 10 rounds = 10 x 150 m 
= 1500 m 

The total distance covered by the athlete is 1500 m. 


: Find the perimeter of a rectangle whose length and breadth 


аге 150 cm and 1 m respectively. 


: Length = 150 cm 


Breadth = 1m = 100 cm Je 
Perimeter of the rectangle 

= 2 x (length + breadth) B 
= 2 x (150 cm + 100 cm) 

= 2 x (250 cm) 

= 500 ст = 5 т 


150 ст 


field of length and breadth 
240 m and 180 m,. 
respectively. He wants to 
fence it with 3 rounds of | 
rope as shown in figure | 
10.4. What is the total 
length of rope he must Fig 10.4 
use? 


2 The farmer has to cover three times the perimeter of that | 


field. Therefore, total length of rope required is thrice its 

perimeter. 

Perimeter of the fieid = 2 x (length + breadth) 
=2~x (240 m+ 180 m) 
=2x420m=840m 

Total length of rope required = 3 x 840 т = 2520 m 


Find the cost of fencing a rectangular park of length 250 m 
and breadth 175 m at the rate of Rs 12 per metre. 


T 
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Solution : Length of the rectangular park = 250 m 

Breadth of the rectangular park = 175 im 

To calculate the cost of fencing we require perimeter. 

Perimeter of the rectangle = 2 x (length + breadth) 
= 2 x (250 m+ 175 m) 
=2 x (425 т) = 850 т 

Cost of fencing 1m of park = Rs 12 

Therefore, the total cost of fencing the park 


= Rs 12 x 850 = Rs 10200 
ТҮ 10.2.2 Perimeter of Regular Shapes 


Consider this example. lm 
Biswamitra wants to put coloured tape all around a 

square picture (Fig 10.5) of side 1m as shown. What 

will be the length of the coloured tape he requires? È E 
Since Biswamitra wants to put the coloured tape all 

around the square picture, he needs to find the perimeter 

of the picture frame. m 
Thus, the length of the tape required 
= Perimeter of square = Im + 1 т+ 1 т+ 1m2 4m 


Now, we know that all the four sides of a square are equal, therefore in 
place of adding it four times, we can multiply the length of one side by 4. 
Thus, the length of the tape required =4x1m=4m 

From this example, we see that 

the perimeter of square = 4 x length of a side. 
Draw more such squares and find the perimeters. 


Now, look at equilateral triangle (Fig 10.6) with each 
side equal to 4 cm. Can we find its perimeter? 
Perimeter of this equilateral triangle = 4 + 4 + 4 cm 
=3x4cm 
=12cm 
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So, we find that 
Perimeter of an equilateral triangle = 3 x length of a side 


What is similar between a square and an equilateral triangle? They are 
figures having all the sides of equal length and all the angles of equal 
measure. Such figures are known as regular closed figures. Thus, a square 
and an equilateral triangle are regular closed figures. 


You found that, 
Perimeter of a square s 24x length of one side 
Perimeter of an equilateral triangle ^— = 3 x length of one side 


So, what will be the perimeter of a regular pentagon? 
A regular pentagon has five equal sides. 


Therefore, perimeter of a regular pentagon = 5 x length of one side 
and the perimeter of a regular hexagon will be 


And of an Octagon will be? 


Try These С 
Find various objects from your surroundings which have regular shapes 
and find their perimeter. 


Example 6 : Find the distance travelled by Shaina if she takes three rounds 


of a square park of side 70 m. 


Solution — : Perimeter of the square park 
= 4 x length of a side 


-4х70т-280т 
Distance covered іп one round = 280m 
Therefore, distance travelled in three rounds 
|: 23x280m = 840 m 
Example 7 : Pinky runs around a square field of side 75 m, Bob runs 
around a rectangular field with length 160 m and breadth 
105 m. Who covers more distance and by how much? 
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Solution : 


Example 8 : 


Solution 


Example 9. ; 


Solution 
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Distance covered by Pinky in one round 

= Perimeter of the square 

= 4 x length of a side 

-4х75т-300т 
Distance covered by Bob іп опе round 

= Perimeter of the rectangle 

= 2 x (length + breadth) 

=2 x (160 m + 105 m) 

=2 х 265 m = 530 m 
Difference in the distance covered 

= 530 m – 300 m = 230 m. 
Therefore, Bob covers more distance and by 230 m 
Find the perimeter of a regular pentagon with each side 
measuring 3 cm. 


: This regular closed figure has 5 sides, each with a length of 


3 cm. Thus, we get: 

Perimeter of the regular pentagon = 5 x 3 cm = 15 cm 
The perimeter of a regular hexagon is 18 cm. How long is 
one side? ; 


: Perimeter = 18 cm 


A regular hexagon has 6 sides, so we can divide the perimeter 
by 6 to get the length of one side. 

One side of the hexagon = 18cm+6=3cm 
Therefore, length of each side of regular hexagon is 3 cm. 


Mensuration 


— Б 


Let us solve some problems based on what we have learnt till now. 


„ EXERCISE 10.1 


1. Find the perimeter of each of the following figures : 


№, 
N 
шә 


23 ст 


7 40cm 


wo St 


15cm 


15cm 
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The lid of a rectangular box of sides 40 cm by 10 cm is sealed all round with 
tape. What is the length of the tape required? 


A table-top measures 2 m 25 cm by 1 m 50 ст. What is the perimeter of the 
top of the table? 


What is the length of the wooden strip required to frame a photograph of 
length and breadth 32 cm and 21 cm, respectively? 


A rectangular piece of land measures 0.7 km by 0.5 km. Each side is to be 
fenced with 4 rows of wires. What is the length of the wire needed? 


Find the perimeter of each of the following shapes : 

(а) A triangle of sides 3 cm, 4 cm and 5 cm. 

(b) An equilateral triangle of side 9 cm. 

(c) An isosceles triangle with equal sides 8 cm each and third side 6 cm. 
Find the perimeter of a triangle with sides measuring 10 cm, 14 cm and 15 cm. 
Find the perimeter of a regular hexagon with each side measurin g8m. 

Find the side of the square whose perimeter is 20 m. 

The perimeter of a regular pentagon is 100 centimetres. How long is each side? 


A piece of string is 30 cm long. What will be the length of each side if the string 
is used to form : 


(a) a square? 
(b) an equilateral triangle? 
(c)a regular hexagon? 


Two sides of a triangle are 12 cm and 14 cm. Тһе perimeter of the triangle is 
36 cm. What is the third side? 


Find the cost of fencing a square park of side 250 m at the rate of Rs 20 per 
metre. 


Find the cost of fencing a rectangular park of length 175 m and breadth 125 m 
at the rate of Rs 12 per metre. 


Sweety runs around a Square park of side 75 m. Bulbul runs around a 
rectangular park with length 60 m and breadth 45 m. Who covers less distance? 
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16. | Whatis the perimeter of each of the following figures? What do you infer from 
the answers? 
25 cm 30cm 


um ec 
20 cm 
шо OZ 


25 cm 


25 cm 40 cm (c) 
5 © 
@) % 


ш2 01 


10 ст 


40 ст 


40 ст 


(b) 
m. He lays them in 


1 
17. Avneet buys 9 square paving slabs, each with a side of 2 


the form of a square. 


о 55 


D (ii) 
Fig 10.7 
(a) Whatis the perimeter of his arrangement (Fig 10.7 1)? 
gets him to lay them out like a cross. 


(b) Shari does not like his arrangement. She 
What is the perimeter of her arrangement (Fig 10.7 ii)? 


(c) Which has greater perimeter? 
(d) Avneet wonders, if there is a way of getting aneven gre 
s? (The paving slabs must meet along complete 


you find a way of doing thi 
edges: they cannot be broken.) 


ater perimeter. Can 
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10.3 Area 


Look at the closed figures (Fig 10.8) given below. АП of them occupy 
some region of a flat surface. Can you tell which ones occupy more region? 


(a) (b) (a) (b) 
(a) : y ( ; | | 
СЕ ) 
REAL Қа) (b) 
(b) 
Fig 10.8 


The amount of surface enclosed by a closed figure is called its area. 
So, can you tell, which of the above figures has more area? 


Now, look at the following figures of Fig 10.9 : 
Which one of these have larger area? It is difficult to tell just by looking 
at these figures. So, what do you 


do? ES ч 
Place them ona Squared paper «ОТУТ. 

ог graph paper where every pee 

square measures 1 cm x 1 cm. 
Make an outline of the figure. 
Look at the squares enclosed by the figure. Some of them are completely 

enclosed, some half, some less than half and some more than half. 
The area is the number of centimetre squares that are needed to cover it. 
But there is a small problem : the Squares do not always fit exactly into the 


(a) Fig 10.9 КЕМ; 
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e Ignore portions of the area that are less than half a square. 
e If more than half of a square is in a region, just count it as one square. 


1 
e If exactly half the square is counted, take its area as 254 unit. 


Such a convention, it is found, gives a fair estimate of the desired area. 

Example 10: By counting squares, estimate the area of the figure 10.9 b. 

Soultion : Make an outline of the figure on a graph sheet. (Fig 10.10) 
How do the squares cover it? 


Cover Number Area 

estimate 

(sq units) 

(i)Fully filled squares 

1 

(ii)Half filled squares В E т 
(iii) More than half- 7 i 

filled squares 
(iv) Less than half- 
filled squares 


Fig 10.10 
1 1 | 
Total Агеа- 11 + БОЕ = D; sq units. 


Example 11: By counting squares, estimate area of the figure 10.9 а. 
Soultion : Make an outline of the figure on a graph sheet. This is how 
the squares cover the figure (Fig 10.11) : 


eae 
(іі) More than half- 


filled squares 
(iv) Less than half- 
filled squares 


Fig 10.11 


Total Area 


25 


ыы ағы. E SL. 

Example 12: Find the area of the shape shown in the figure 10.12. 

Solution : This figure is made up of line- 
segments. Moreover, it is 
covered by full squares and half 
squares only. This makes our job 
simple. 
(i) Fully filled squares = 3 
(i)  Half-filled squares = 3 
Area covered by full squares 
=3 x l sq units = 3 sq units Fig 10.12 


1 1 
Area covered by half squares = 3 x 2 54 units = 1 254 units 


1 
Total area = 45 Sq units 


Try Thesecy 
1. Draw any circle on а graph sheet. Count the squares and use them 
to estimate the area of the circular region. 
2. Trace shapes of leaves, flower petals and other such objects on the 
graph paper and find their areas. 


! A EXERCISE 10.2 
Find the areas of the following figures: 
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2. Use tracing paper and centimetre graph paper to compare the areas of the 


following pair of figures : 


A ey 


10.3.1 Area of a Rectangle 


With the help of the squared paper, can we tell, what will be the area of a 


rectangle whose length is 5 cm 
and breadth is 3 cm? 

Draw the rectangle on a graph 
paper having 1 cm x 1 cm squares 
(Fig 10.13). The rectangle covers 
15 squares completely. 

The area of the rectangle 
= 15 sq cm which can be written 
as 5 x 3 sq cm i.e. (length x 
breadth). 

The measures of the sides of 


some of the rectangles are given. Find their areas by обрав them on a 
graph paper and counting the number of squares : 


19 


5 cm 


w g 


Fig 10.13 
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What do we infer from this? 
We find that, 
Area of a rectangle = (length x breadth) 
Without using the graph paper, can we find the area of a rectangle whose 
length is 6 cm and breadth is 4cm? 
Yes, it is possible. i 
Area of the rectangle  =Jength x breadth 


= 6 cm x 4 ст = 2464 cm 
‘Try These c 


1. Find the area of the floor of your classroom. 
2. Find the area of any one door in your house. 


10.3.2 Area of a Square 
Let us now consider a square of side 4 cm (Fig 10.14). 
What will be its area? 
If we place it on a centimetre Mi ciui 
graph paper, then 
what do we observe? 
It covers 16 squares 
i.e., the area of the square 
= 16 sq cm 
=4x 4 sq cm 


шоф 


Fig 10.14 
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The length of one side of a few squares are given : 
Find their areas using graph papers. 


a раи 
r 
[RT 


What do we infer from this? We find that in each case, 
Area of the square — side x side 
You may use this as a formula in doing problems. 


Example 13: Find the area of a rectangle whose length and breadth are 
12 cm and 4 cm respectively. 


Solution : Length of the rectangle. = 12cm 
Breadth of the rectangle =4 cm 
Area of the rectangle = length x breadth 


= 12 cm x 4cm = 48 sq cm 


Example 14: Find the area of a square plot of side 8 m. 
Solution : Side of the square =8m 
Area of the square = side x side 
=8mx8m=64sqm 


Example 15: The area of a rectangular piece of cardboard is 36 sq.cm. 
and its length is 9 cm. What is the width of the cardboard? 


Solution _; Area of the rectangle = 36 sq cm 
Length =9cm 
Width =? 


Area of a rectangle = length x width 
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Example 16: 


Solution 


Example 17: 


Solution 


So, width 


Thus, width of the rectangular cardboard is 4 cm. 


Bob wants to cover a room 3 m wide and 4 m long by squared 
tiles. If each square tile is of side 0.5 m, then find the number 
of tiles required to cover the floor of the room. 


: Total area of tiles must be equal to the area of room. 


Length of the room 
Breadth of the room 
Area of the floor 


=4m 


ym: 


= length x breadth 


-4mx3m 
=12sqm 

= side x side 
=0.5mx 0.5 т 
= 0.25 sqm 


b Area of the floor 
~ Area of the tile 


1200 
2.” 
Find the area іп square metre of a piece of cloth 1m 25 cm 
wide and 2 m long. 


Area of one square tile 


Number of tiles required 


= 48 tiles. 


; Length of the cloth = 2 m 


Breadth of the cloth = 1 m 25 cm = 1 m + 0. 25 m = 1.25 m 
(since 25 cm = 0.25m) 
Area of the cloth= length of the cloth x breadth of the cloth 
-2mx125m 
= 2.50 sqm 
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Try These с) 
Take a piece of 5 cm square paper. 


Dissect it into 7 pieces as indicated. The dots represent the mid points 
of the segments in each case (Fig 10.15). 


Fig 10.15 


1. Can shape 6 be covered by shapes 2, 3 and 4 
together? Can you find other ways where any one 
of the shapes can be covered by other pieces? 


2. Here is a shape formed (Fig 10.16) using all the 
seven pieces, by placing them together without 
overlapping. What will be the area of the new . 
shape? ; Fig 10.16 


Now check that each of the following birds (Fig 10.17) can be made 
from the seven pieces of the square. 


AA | 
a “+ 


Fig 10.17 


Can we say that they are equal in area? 

The same seven pieces have been used to make each of the following 
picture (Fig 10.18), but one piece is lost in the process in one of the 
pictures. ; 
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(a) A (b) % 
4 » a 
== а BU — 
Fig 10.18 


(i) Which piece is missing from which picture? 

(ii) Which pictures have the same area? 

Now, try to solve some problems based on what all you have learnt 
till now. 


EXERCISE 10.3 


l. Findthe areas of the rectangles whose sides are : 
(а) 3 cm and 4 cm - (b) I2mand21 т 


(c) 2 km and 3 km (d) 2 m and 70 cm 
2. Find the areas of the squares whose sides аге: 
(а) 10cm (b) 14cm (c) 5m 
3. Threerectangles have the following dimensions : 
(а) 9mand 6m (b 3mandl17m (с) 4mand l4m 
Which one has the largest area and which one has the smallest? 
4. The area of a rectangular garden 50 m long is 300 sq m. Find the width of the 
garden. 


5. Whatis the cost of tiling arectangular piece of land 500 m long and 200 m wide 
at the rate of Rs 8 per hundred sqm. - 


6. A table measures 2 m 25 cm by 1 m 50cm. What is its area in square metres? 


7. Aroom is 4 m 20 cm long and 3 m 65 cm wide. How many square metres of 
carpet is needed to cover the floor of the room? 


TE 
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A floor is 5 m long and 4 m wide. A square carpet of sides 3 mis laid on the 
floor. Find the area of the floor that is not carpeted. 


Five square flower beds each of sides 1.2 m are dug on a piece of land 4.8 m 
long and 4.2 m wide. What is the area of the remaining part of land? 

The following figures have been split into rectangles. Find their areas (The 
measures are given in centimetres). 


(b) E 


1 1 
Split the following shapes into rectangles and find the area of each. 
(The measures are given in centimetres) 


“(с) 


(а) 


How many tiles with dimensions 5 cm and 12 cm will be needed to fit in a 
region whose length and breadth are, respectively: 


(a) 100 cm and 144 cm 
(b) 70 cm and 36 cm. 


© 
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А challenge! 


On a centimetre squared paper, make as many rectangles as you can, such 
that the area of the rectangle is 16 sq cm (consider only whole number 
lengths). 

(а) Which rectangle has the greatest perimeter? 

(b) Which rectangle has the least perimeter? 

If you take a rectangle of area 24 sq cm, what will be your answers? 

Given any area, is it possible to predict the shape of the rectangle with 
the greatest perimeter? With the least perimeter? Give example and reason. 


What have we discussed? 
1. Perimeter is the distance along the line, forming a closed figure, when you go 
round the figure once. 
2. (а) Perimeter of a rectangle = 2 x (length + breadth) 
(b) Perimeter of a square = 4 x length of its side 
(c) Perimeter of an equilateral triangle = 3 x length of a side 
3. Figures, in which all sides and angles are equal, are called regular closed figures. 
The amount of surface enclosed by a closed figure is called its area. 


5.  Tocalculate the area of a figure using a squared paper, the following conventions 
are adopted : 


(a) Ignore portions of the area that are less than half a square. 
(b) Ifmore than half a square is in a region. Count it as one square. 


zs 


ir 
(c) Ifexactly half the square is counted, take its area as 2 sq units. 


6. (a) Areaofarectangle = length x breadth 
(b) Areaofa square = side x side 


Сһарїег 11 
Algebra 


ПЕ! Introduction ~ 


Our study so far has been with numbers and shapes. We have learnt 
numbers, operations on numbers and properties of numbers. We applied 
our knowledge of numbers to various problems in our life. The branch 
of mathematics in which we studied numbers is arithmetic. We have 
also learnt about figures in two and three dimensions and their 
properties. The branch of mathematics in which we studied shapes is 
geometry. Now we are going to begin the study of another branch of 
mathematics. It is called algebra. 

The main feature of the new branch which we are going to study is 
the use of letters. Use of letters will allow us to write rules and formulas 
in a general way. By using letters, we can talk about any number and 
not just a particular number. Secondly, letters may stand for unknown 
quantities. By learning methods of determining unknowns, we develop 
powerful tools for solving puzzles and many problems from daily life. 
Thirdly, since letters stand for numbers, operations can be performed 
on them as on numbers. This leads to the study of algebraic expressions 
and their properties. 

You will find algebra interesting and useful. It is very useful in solving 
problems. Let us begin our study, with simple examples. | 


11.2 Matchstick Patterns 


Ameena and Sarita are making patterns with matchsticks. They decide to 
make simple patterns of the letters of the English alphabet. Ameena takes 
two matchsticks and forms the letter L as shown in Fig 11.1 (a). Then Sarita 
also picks two sticks, forms another letter L and puts it next to the one 


made by Ameena [Fig 11.1 (b)]. : 


Mathematics 


$ М 
! 
pecan |e eS: oes 


Fig 11.1 


Then Ameena adds one more L and this goes on (as shown by the dots in 
Fig11.1c). 

Their friend Appu comes in. He looks at the pattern. Appu always asks 
questions. He asks the girls, “How many matchsticks will be required to 
make seven Ls”? Ameena and Sarita are systematic. They go on forming 
the patterns with 1L, 2Ls, 3Ls, and so on and prepare a table. 


Table 1 


umber of- 
Emp pu 
reat 2 12 114 
matchsticks| — 


Appu gets the answer to his question from the Table 1; 7Ls require le 14 
matchsticks. GA 

While writing the table, Ameena realises that the number of -ne 
matchsticks required is twice the number of Ls formed. ЕЕ » 

Number of matchsticks required = 2 x number of Ls. 

For convenience, let us write the letter n for the number of Ls. If one L 
is made, п = 1; If two Ls are made, n = 2 
and so on; thus n can be any natural 
number 1, 2, 3, 4, 5, .... We then write : 
Number of matchsticks required 
2K 


ISE Ne] БАЙ 


Instead of writing 2 x n, we write 2л. 
Note that 2n is the same as 2 x n. 


Ameena says to her friends that her rule 
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gives the number of matchsticks required for forming any number of Ls. 
Thus, For n = 1, the number of matchsticks required = 2€*]122 

For n = 2, the number of matchsticks required = 2 x 2 = 4 

For n = 3, the number of matchsticks required = 2 x 3 = 6 etc. 

These numbers agree with those from Table 1. 

Sarita says, “Тһе rule is very powerful! Using the rule, I can say how 
many matchsticks are required even to form 100 Ls. I do not need to draw 
the pattern or make a table, once the rule is known". 

Do you agree with Sarita? 


11.3 The Idea of a Variable 


In the above example, we found a rule to give the number of matchsticks 
required to make a pattern of Ls. The rule was : 

Number of maíchsticks required = 27 

Here n is the number of Ls in the pattern, and n takes values 1, 2, 3, 4,... 
Let us look at Table 1 once again. In the table the value of n goes on changing 
(increasing). As a result, the number of matchsticks required also goes on 
changing (increasing). 

n is an example of a variable. Its value is not fixed; it can take any 
value 1, 2, 3, 4, ... . We wrote the rule for the number of matchsticks 
required using the variable n. 

The word ‘variable’ means something that can vary, i.e., change. The value 
of a variable is not fixed. It can take different values. | 

We shall look at another example of matchstick patterns to learn more 


about variables. 


11.4 More Matchstick Patterns 


Ameena and Sarita have become quite interested in matchstick patterns. 
They now want to try a pattern of the letter C. To make one C, they use 


three matchsticks as shown in Fig. 11 (a). 
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ШАШЫ I s: 22 quu NER ED жер 
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bo Ы. = Ta == the, aem ла: = 
(a) (b) (c) (4) 
Fig 11.2 


Table 2 gives the number of matchsticks required to make a pattern of 
Cs. 


Can you complete the entries left blank in the table? 
Sarita comes up with the rule 
Number of matchsticks required = 3л 


She has used the letter n for the number of Cs; n is a variable taking on 
values 1, 2, 3,4, ... 


Do you agree with Sarita ? 
Remember 37 is the same as 3 x n. 


Next, Ameena and Sarita wish to make a pattern of Fs. They make one F 
using 4 matchsticks as shown in Fig 11.3(a). 


yc! Some ly 9 Te TÉ z (= 
Se 
[ 688005 c — js gm еа ааа нао 
! | 
| | | Ў, 
| | | і 
(а) (b) (c) 


Fig 11.3 
Can you now write the rule for making patterns of F? 
In the examples on matchstick patterns, we use the variable n to give us 


Nem aa 
the rule for the number of sticks required to make a pattern. An important 
use of variables in mathematics is in writing general rules like those we 
have found. 

Think of other letters of the alphabet and other shapes that can be made 
from matchsticks. For example U (LJ), V (V), triangle (A), square (0) etc. 
Choose any five and write the rule for making matchstick patterns with 
them. 


11.5 More Examples of Variables 
We have used the letter n to show a variable. Raju asks, "Why not т”? 
There is nothing special about п, any letter can be used. 


| One may use any letter as т, I, p, х, у, с etc., to show a variable. 
Remember, a variable is a number, which does not have a fixed value. 
| For example, the number 5, or the number 100 or any other given 
| number is not a variable. They have fixed values. Similarly, the 
number of angles of a triangle has a fixed value, 3. It is not a variable. 
The number of corners of a quadrilateral (4) is fixed; it is also not 
a variable. But л in the examples we have looked at above is a 
| variable. It takes on various values 1, 2, 3, Е S 


Let us now consider variables in a more familiar situation. 


Students went to buy notebooks from the 
school bookstore. Price of one notebook 
is Rs 5. Munnu wants to buy 5 note books, 
Appu wants to buy 7 notebooks, Sara wants 
to buy 4 note books and so on. How much 
money should a student carry when she or 
he goes to the bookstore to buy 
notebooks? 

This will depend on how many note 
books the student wants to buy. The students work together to prepare a 
table. ( 


ыш ш с> 


tudent wants to buy; 
‚. The total price of m 


The total price іп rupees = 5 x number of note books required 
=5m 
If Munnu wants to buy 5 notebooks, then taking m = 5, we say that Munnu 
should carry Rs 5 x 5 or Rs 25 with him to the school bookstore. 
Let us take one more example. Fo 


| г the Republic Day celebration in the 
school, children are going to perform mass drill in the presence of the 


chief guest. They stand 10 in a row (Fig 11.4). How many children can 
there be in the drill? Wills 
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The number of children will depend on the number of rows. If there is 1 
row, there will be 10 children. If there are 2 rows, there will be 2 x 10 or 
20 children and so on. If there are r rows, there will be 10r children in the 
drill; here r is a variable which stands for the number of rows and so takes 
on values 1, 2, 3,4, .... 

In all the examples seen so far, the variable was multiplied by a number. 
There can be different situations as well in which numbers are added to or 
subtracted from the variable as seen below. 

Sarita says that she has in her collection 10 more marbles than Ameena. 
If Ameena has 20 marbles, then Sarita has 30. If Ameena has 30 marbles, 
then Sarita has 40 and so on. We do not know exactly how many marbles 
Ameena has. She may have any number of marbles. But we know that, Sarita's 
marbles = Ameena's marbles + 10. 

We shall show Ameena’s marbles by the letter x. x is a variable, which 
can take any value 1, 2, 3, 4,... ,10,... ,20,... ,30,... . Using x, we write Sarita's 
marbles = x + 10. The expression (x + 10) is read as 
‘x plus ten’. It means 10 added to x. If x is 20, (x + 10) is 30. If x is 30, 
(x + 10) is 40 and so on. 


| The expression (x + 10) cannot be simplified further. 
Do not confuse x + 10 with 10x, they are different. In 
10x, x is multiplied by 10. In (x + 10), 10 is added to x. 
We may check this for some values of x. For example, 

| Ifx=2,10x=10x 2= 20, andx+10=2+ 10 = 12. 

| Ifx= 10, 10x= 10x 10 = 100 and x + 10 = 10 + 10 = 20 


Raju and Balu are brothers. Balu is younger than Raju by 
3 years. When Raju is 12 years old, Balu is 9 years old. 
When Raju is 15 years eld, Balu is 12 years old. We do 
not know Raju’s age exactly. It may have any value. Let x 
denote Raju's age in years, x is a variable. If Raju's age in 
years is x, Balu's age in years is (x — 3). The expression 
(х 3) is read as x minus three. As you would expect, when 
xis 12, (x — 3) is 9 and when x is 15,(x —3) is 12. 
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ke EXERCISE 11.1 


Find the rule, which gives the number of matchsticks required to make the following 
matchstick patterns. Use a variable to write the rule. 


(а) A matchstick pattern of letter T as T 
(b) A matchstick pattern of letter Z as 7 
(c) A matchstick pattern of letter U as | | 
(d) A matchstick pattern of letter V as M 
(е) A matchstick pattern of letter E as = 
(f) A matchstick pattern of letter S as = 
(в) A matchstick pattern of letter A as H 


. We already know the rule for the pattern of letters L, C and F. Some of the 


letters from Q.1 (given above) give us the same rule as that given by L. Which , 
are these? Why does this happen? 


. Cadets are marching іп а parade. There are 5 cadets in a row. What is the rule, 


which gives the number of cadets, given the number of rows? (Use n for the 
number of rows.) 


. Ifthereare 50 mangoes in a box, how will you write the total number of mangoes 


in terms of the number of boxes? (Use b for the number of boxes.) 


. The teacher distributes 5 pencils per student. Can you tell how many pencils are 


needed, given the number of students? (Use s for the number of students.) 


- A bird flies 1 kilometer in one minute. Can you express the distance covered by 


the bird in terms of its flying time in minutes? (Use г for flying time in minutes.) 


Radha is drawing a dot Rangoli (a beautiful pattern of lines joining dots with 
chalk powder as in (Fig 11.5). She has 8 dots in arow. How many dots will her 


ПШ 
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Rangoli have for r rows? How many dots are there if there are 8 rows? If there 
are 10 rows? : 


Fig 11.5 
Leela is Radha's younger sister. Leela is 4 years younger than Radha. Can you 
write Leela's age in terms of Radha's age? Take Radha's age to be x years. 
Mother has made laddus. She gives some laddus to guests and family members; 
still 5 laddus remain. If the number of laddus mother gave away is 1, how many 
laddus did she make? j 
Oranges are to be transferred from larger boxes into smaller boxes. When a 
large box is emptied, the oranges from it fill two smaller boxes and still 10 
oranges remain outside. If the number of oranges in a small box are taken to be 
x, what is the number of oranges in the larger box? 
(a) Look at the following matchstick pattern of squares (Fig 11 .6). The squares 
are not separate. Two neighbouring squares have a common matchstick. 
Observe the pattern and find the rule that gives the number of matchsticks in 
terms of the number of squares. (Hint : If you remove the vertical stick at the 
end, you will get a pattern of Cs.) 


(а) (b) : (c) (d) 
Fig M.6 ^ 
(b) Fig 11.7 gives a matchstick pattern of triangles. As in Exercise 11 (a) above 
find the general rule that gives the number of matchsticks in terms of the number 


of triangles. 


298 Mathematics } i nm 
11.6 Use of Variables in Common Rules 


Let us now see how certain common rules in mathematics that we have 
already learnt are expressed using variables. 


1 
Rules from Geometry 


We have already learnt about the perimeter of a square 
and of a rectangle in the chapter on Mensuration. Here / l 
we go back to them to write them in the form of a rule. 


1. Perimeter of a Square: We know that perimeter of 1 

any polygon (a closed figure made up of 3 or more Fig 11.8 
line segments) is the sum of the lengths of its sides. 

A square has 4 sides and they are equal in length (Fig 11.8). Therefore, 
The perimeter of a square = Sum of the lengths of the sides of the 

Square 
=l+1l+1+]=4x 124) 
Thus we get the rule for the perimeter of a square. The use of the variable 


l allows us to write the general rule in a way that is concise and easy to 
remember. 


We may take the perimeter also to be represented by a variable, say p. 
Then the rule for the perimeter of a square is expressed as a relation 
between the perimeter and the length of the square, 
p=4l 

2. Perimeter of a Rectangle: We know that a ^ Б 
rectangle has four sides, For example, the 
rectangle ABCD has four sides AB, BC, CD and b 
DA. The opposite sides of any rectangle are 
always equal in length. Thus in the rectangle |, С 
ABCD, let us denote by /, the length of the sides f 
AB or CD and, by b, the length of the sides AD рез 
or BC. Therefore, 


Perimeter of a rectangle = length of AB + length of BC + length of CD 
+ length of AD 


y Ашса 200 
=l+b+1+b 
= (1+ 1) + (6+ Б) 
=21+ 2b 
The rule therefore is 
The perimeter of a rectangle = 2/ + 2b 
where and b are respectively the length and breadth of the rectangle. 


Discuss what happens if /= 5? 


If we denote the perimeter of the rectangle by the variable p, the rule for 
perimeter of a rectangle becomes 


р= 21+ 26 

Note : Here both Гала b are variables. They take on values independent 
of each other. That is, the value one variable takes does not depend on 
what value the other variable has (акеп. — ^ ^^ ^. 36 


In your studies of geometry you will come across several rules and formulas 
dealing with perimeters and areas of plane figures, and surface areas and 
volumes of three-dimensional figures. Also, you may obtain formulas for 
the sum of internal angles of a polygon, the number of diagonals of a polygon 
and so on. The concept of variables, which you have learnt, will prove very 
useful in writing all such general rules and formulas. 


Rules from Arithmetic 

3. Commutativity of Addition of two Numbers : 
We know that 
4+3=7and3+4=7 
іе.,4%3-3-4 
As we have seen in the chapter on whole numbers, this is true for апу 
two numbers. This property of numbers is known as the commutativity 
of addition of numbers. Commuting means interchanging. Commuting 
the order of numbers in addition does not change the sum. The use of 
variables allows us to express the generality of this property in a concise 
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way. Let a and b be two variables which can take any number value, 

Then,a+b=b+a | 

Once we write the rule this way, all special cases are included in it. If 

а= 4 and b = 3, we get 4 + 3 =3 + 4. If a = 37 and b = 73, we get 

37 + 73 = 73 + 37 and so on. | : 
4. Commutativity of Multiplication of two Numbers: 

We have seen in the chapter on whole numbers that for multiplication 

of two numbers, the order of the two numbers being multiplied does 

not matter. For example, 

4x3=12,3x4=12 

Hence, 4x 323x4 


This property of numbers is known as commutativity of multiplication 
of numbers. Commuting (interchanging) the order of numbers in 
multiplication does not change the product. Using variables a and b as 
in the case of addition, we can express the commutativity of 
multiplication of two numbers as, 


axbzbxa 
Note that a and b can take any number value. All the special cases like 
4x 3=3x 4 or37x 73- 73x 37 follow from the general rule. 
5. Distributivity of Numbers : 

Suppose we are asked to calculate 7 x 38. We obviously do not know 
the table of 38. So we do the following: 
7 x 38 =7 x (30 + 8) 

=7x30+7x8 

=210 + 56 

= 266 
Here we assumed 7 x 38 = 7 x 30+ 7 x 8, i.e. we assumed that 
multiplication by 7 can be distributed over the addition of 30 and 8. 
This is always true for any three numbers like 7, 30 and 8. This property 


. тһе іде of an equilateral triangle is shown by 1. Express 


2 
The side of a regular hexagon (Fig 11.10) is denote byl. 


Algebra 301 


is known as distributivity of multiplication over addition of numbers. 
Let us take another example: 
We know 9 x 13 = 117, 9 x 11 299 and 9 x 2 = 18; 
Also 99 + 18 = 117 and 11 + 2 = 13. 
We may therefore write 
9 x (11 + 2) -9х13 
= 117 
= 99 + 18 
-9х11-9х2 
ог9х(11%2)-9х 11:-9х2 


Thus, the distributivity property is verified for the numbers 9, 11 and 2. 
By using variables, we can write this property of numbers also in a 
general and concise way. Let a, b and c be three variables, each of which 
can take any number value. Then, 

ax(bec)zaxb*axc 


Properties of numbers are fascinating. You will learn many of them in 
your study of numbers this year and in your later study of mathematics. 
Use of variables allows us to express these properties in a Very general 
and concise way. One more property of numbers is given in question 5 
of Exercise 11.2. Try to find more such properties of numbers and learn 
to express them using variables. 


~, EXERCISE 11.2 
3 


the perimeter of the equilateral triangle using 1. е 


Express the perimeter of the hexagon 
using /. (Hint : A regular hexagon has 
all its six sides equal in length.) 
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A cube is a three-dimensional figure as shown in 
Fig 11.11. It has six faces and all of them are identical 
squares, The length of an edge of the cube is given by /. 
Find the formula forthe total length ofthe edges of a cube, 


1 
Fig 11.11 
4. The diameter of a circle is a line, which joins two points on 
the circle and also passes through the centre of the circle. (In 
the adjoining figure (Fig 11.12) AB isa diameter of the circle; 
Cis its centre.) Express the diameter ofthe circle (d)in terms B 


ofits radius (7). Fig 11.12 
5. "Consider the sum of three numbers 14, 27 and 13. We may do the sum in two 
Ways. | 
(а) We mày first add 14 and 27 to get 41 and then add 13 to it to get the total 
sum 54, or 
(b) We may add 27 and 13 to get 40 and then add it to 14 to get the total sum 
54. Thus, : 


(14 +27) «13214 + (27 + 13) 
This can be done for any three numbers. This property is known as the 
associativity of addition of numbers. Express this property which we have 


already studied in the chapter on Whole Numbers, in a general way, by using 
variables a, b and c. 


11.7 Expressions with Variables 


Recall that in arithmetic we have come across expressions like 
2x 10+3,3x 100+2x 104.4 etc. These expressions are formed from 
numbers like 2,3, 4, 10, 100 and so on. To form expressions we use all the 
four number operations of addition, subtraction, multiplication and division. 
For example, to form 2 x 10 +3 we have multiplied 2 by 10 and then added 


3 to the product. Examples of some of the other arithmetic expressions 
аге: 
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3%4х5, -3х4+ 5, 


8-7х 2; 14 - (5 - 2), 
6x2-5, 5x 7 =F 4, 
7%8х2 5х7-(3х4-7) ес. 


Expressions can be formed from variables, too. In fact, we already have 
seen expressions with variables, for example: 2n, 5m, x 4 10, x — 3 etc. 
These expressions with variables are obtained by operations of addition, 
subtraction, multiplication and division on variables. For example, the 
expression 27 is formed by multiplying the variable by 2; the expression 
(x + 10) is formed by adding 10 to the variable x and so on. 

We know that variables can take different values; they have no fixed 
value. But they are numbers. That is why as in the case of numbers, 
operations of addition, subtraction, multiplication and division can 
be done on them. 

One important point must be noted regarding the expressions 
containing variables. A number expression like 4 x 3 + 5 can be 
immediately evaluated. 

4х3+5=12+5=17 

But an expression like (4x + 5), which contains the variable x, 
cannot be evaluated. Only if x is given some value, an expression like 
(Ах + 5) can be evaluated. For example, 

when x = 3, 4x + 5 = 4 x 3 + 5 = 17 as found above. 

In the following exercise we shall look at how few simple expressions 
have been formed. 


Expression How formed 

(a) y+5 5 added to y 

(b) t-7 7 subtracted from t 
(c) 10a a multiplied by 10 


(а) A x divided by 3 
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(е) -54 q multiplied by —5 


(f) 3x 42 first x multiplied by 3, 
then 2 added to the product 
(g) 2y-5 first y multiplied by 2, 


then 5 subtracted from the product 


Write 10 other such simple expressions and tell how they have been 
11 formed. 


Di We should also be able to write an expression through given instruction 
about how to form it. Look at the following example : 


Give expressions for the following : 


(a) 12 subtracted from z z—12 

(b) 25 added tor г+ 25 

(c) p multiplied by 16 16 p 

(d) ydividedby 8 з 

(е) m multiplied by -9 -9m 
(f) y multiplied by 10 and then 10y+7 

` 7 added to the product 
(в) n multiplied by 2 and 2n-l 


l subtracted from the product 


Sarita and Ameena decide to play a game of 
expressions. They take the variable x and the number 3. 
and see how many expressions they can make. The 
condition is that they should use not more than one out 
of the four number operations and every expression 
must have x in it. Can you help them? 


Sarita thinks of (x + 3). Is (3x + 5) allowed? | ` 
Then, Ameena comes up with (x — 3). Is (3x + 3) allowed ? 
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Next she suggests 3x. Sarita then immediately makes 5 . 


Under the given condition are these the only four expressions that they 
can get? Ї 

Next they try combinations of y, 3 and 5. The condition is that they should 
use not more than one operation of addition or subtraction and one operation 
of multiplication or division. Every expression must have y in it. Check if 11 
their answers аге right. 


у%5,у%3,у-5,у-3, 


r 
Зу, 5у, 5. 4>2У%5,2-5,5у%3,5)-2 һ(3-4) uris 


Is (y + 8) allowed ? 
Is 15 y allowed ? 


Can you make some other expressions? 


——^ EXERCISE 11.3 


1. Make up as many expressions with numbers (no variables) as you can from 
three numbers 5, 7 and 8. Every number should be used not more than once. 
Use only addition, subtraction and multiplication. 
| (int : Three possible expressions are 5 + (8 — 7), 5- (8 — 7), 

5x 8 + 7 make the other expressions.) Babies chin 

2. Which out of the following are expressions with numbers only? 


(a) y+3 (b) 7x 20— 82 
(с) 5031-7) 4 7x2. (d) 5 
(e) 3x O 5-5п 


(в) 7х20-5х 10-45 +р ? 
3. Identify the operations (addition, subtraction, division, multiplication) in forming 
the following expressions and tell how the expressions have been formed: 
y 
(a) z+1,z—1, y+ 17, y- 17, (b) 17у, 17°?® 
(с) 2у-17,2у- 17, (d) 7m,-7 m*3,-7 m-3 
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4. Giveexpressions іп the following cases: 


(a) 7 added to p. (b) 7subtracted from p. 
(c) p multiplied by 7. (d) p divided by 7. 
(e) 7 subtracted from — m. (f -p multiplied by 5. 
(g) —p divided by 5. (b) p multiplied by -5. 
5. Giveexpressions in the following cases: 
(a) 11 added to 2m. (b) 11 subtracted from 2m. 


(с) 5 times y to which 3 is added. (d) 5 times y from which 3 is subtracted. 
(е) vis multiplied by-8. - 

(f yis multiplied by — 8 and then 5 is added to the result. 

(g) yis multiplied by 5 and the result is subtracted from 16. 

(b) yis multiplied by — 5 and the result is added to 16. 


6. (a) Form expressions using t and 4. Use not more than one number operation. 
Every expression must have t in it. 


(b) Form expressions using y, 2 and 7. Every expression must have y in it. Use 
only two number operations. These should be different. 


11.8 Using Expression Practically 


We have already come across practical situations in which expressions are 
useful. Let us remember some of them: 


Situation (described in | Variable 

ordinary language) 

1. Sarita has 10 more Let Ameena 
marbles than Ameena. have x marbles. 

2. Balu is 3 years Let Raju's age 

ounger than Raju. be x years. 

3. Bikash is twice Let Raju's age 
as old as Raju. be x years. 

4. Raju's father's Let Raju's age 


age is 2 years more be x years. 
than 3 times Raju's age. t 


Statements using 
expressions 


Sarita has - 
(x + 10) marbles. 


Balu’s age is 
(x — 3) years. — 


Bikash's age 
is 2x years. 


Raju’s father's 
age is (3x + 2) 
years. 
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Statements using 
expressions 


Five years from 
now Susan will 
be (y + 5) 

years old. 
Let y be Susan's Four years ago 
present age in years.) Susan was 

(y — 4) years old. 


Price of wheat 


Let us look at some other such situations. 


Situation (described in 


| ordinary language) | 


5. How old will Susan Let y be Susan's 
be 5 years from now? present age in years. 


(6. How old was Susan 
4 years ago? 


Price of wheat per Let price of rice 
kg is Rs 5 less 


than price of rice per kg. 


Price of oil per 


| 8. Price of oil per litre | Let price of rice 
is 5 times the price of per kg be Rs p. litre is Rs 5p. 
rice perkg | 


Let the speed of the 


| 9. The speed of a bus is 
truck be y km/hour. 


| 10 km/hour more than 
| the speed of a truck 
going on the same road. 


bus is (y + 10) km/hour. 


Try to find more such situations. You will realise that there are many 
statements in ordinary language, which you will be able to change to 
statements using expressions with variables. In the next section, we shall 
see how we use these statements using expressions for our purpose. 


EXERCISE 11.4 


1. Answer the following: 
(a) Take Sarita's present age to be y years 
(i) What will be her age 5 years from now? 
(ii) What was her age 3 years back? 
(iii) Sarita's grandfather's age is 6 times her age. What is grandfather's age? 
(iv) Grandmother is 2 years younger than grandfather. Whatis grandmother's 


age? 
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(v) Sarita's father's age is 5 years more than 3 times Sarita's age. What is 
her father's age? 

(b) The length of a rectangular hall is 4 meters less than 3 times the breadth of the 
hall. What is the length, if the breadth is b meters? 

(c) A rectangular box has height / cm. Its length is 5 times the height and breadth 
is 10 ст less than the length. Express the length and the breadth of the box in 
terms of the height. 

(d) Meena, Beena and Leena are climbing the steps to the hill top. Meena is at 
step s, Beena is 8 steps ahead and Leena 7 steps behind. Where are Beena 
and Meena? The total number of steps to the hill top is 10 less than 4 times 
what Meena has reached. Express the total number of steps using s. 


(e) A bus travels at v km per hour. It is going from Daspur to Beespur. After the 
bus has travelled 5 hours, Beespur is still 20 km away. What is the distance 
from Daspur to Beespur? Express it using v. 

2. Changethe following statements using expressions into statements in ordinary 
language. | 
(For example, Given Salim scores r runs іп а cricket match, Nalin scores 
(r+ 15) runs. In ordinary language — Nalin scores 15 runs more than Salim.) 


(a) A note book costs Rs p. A book costs Rs 3 р. 
(b) Tony puts 4 marbles on the table. He has 8 q marbles in his box. 
(c) Our class has л students. The school has 20 n students 


(d) Jaggu is z years old. His uncle is 4 z years old and his aunt is (4z – 3) years 
old. 


(e) In an arrangement of dots there are r rows. Each row contains 5 dots. 
3. (a) Given, Munnu's age to be x years, Can you guess what (x — 2) may show? 


(Hint : Think of Munnu's younger brother.) Сап you guess what (x + 4) may 
show? What (3 x + 7) may show? 


(b) Given Sara's age today to be y years. Think of her age in the future or in the 


1 
past. What will the following expression indicate? y + 7, y — 3, y + E 
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(с) Given, л students in the class like football, what may 2л show? What may 


- show? (Hint : Think of games other than football). 


11.9 What is an Equation? 


Let us recall the matchstick pattern of the letter L given in Fig 11.1. For 
our convenience, we have the Fig 11.1 redrawn here. 


ш- 


(а) 


The number of matchsticks required for different number of Ls formed 
was given in Table 1. We repeat the table here. 
Table 1 


Number of 
Ls formed 


| Number of 

| matchsticks 

L required 
We know that the number of matchsticks required is given by the rule, 
2 n, if n is taken to be the number of Ls formed. 


Appu always thinks differently. He asks, “We know how to find the number 
of matchsticks required for a given number of Ls. What about the other 
way round? How does one find the number of Ls formed, given the number 


of matchsticks”? 
We ask ourselves a definite question. 
How many Ls are formed if the number of matchsticks given is 10? 
This means we have to find the number of Ls (i.e., п), given the number 
of matchsticks, 2n = 10. (1) 
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Here we have a condition to be satisfied by the variable n. This condition 
is an example of an equation. 

Our question can be answered by looking at Table 1. Look at various 
values of n. If n = 1, the number of matchsticks is 2. Clearly the condition 
is not satisfied, because 2 is not 10. We go on checking. 


yon 14 | 
We find that only if n = 5, the condition, i.e. the equation 2л = 10, is 
satisfied. For any value of n other than 5, the equation is not satisfied. 
Let us look at another equation. 
Balu is 3 years younger than Raju. Taking Raju's age to be x years, Balu’s 
| age is (х—3) years. Suppose, Balu is 11 years old. Then, let us see how our 
method gives Raju’s age. 
We have Balu’s apex-321]h (2) 
This is an equation in the variable x. We shall prepare a table of values of 


(x — 3) for various values of x. 
е "RENNET 
IL [1213 [14 [15 |16 [17 18 
910 1112/13 | - | г” 


Complete the entries which are left blank. From the table, we find that 
only for x = 14, the condition x — 3 = 11 is satisfied. For other values, for 
example for x — 16 or for x = 12, the condition is not satisfied. Raju's аре, 
therefore, is 14 years. 

To summarise, an equation is a condition on a variable. It is satisfied 
only for a definite value of the variable. For example, the equation 
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2n = 10 is satisfied oui by the ийе 5 af the асары п. ; Similarly, the 
equation x — 3 = 11 is satisfied only by the value 14 of the variable x. 


Note that an equation has an equal sign (=) between its two sides. The 
equation says that the value of the left hand side (LHS) is equal to the value 
of the right hand side (RHS). If the LHS is not equal to the RHS, we do not 
get an equation. 


For example: The statement 2ni is greater than 10, i.e. 2л > 10, is not an 
equation. Similarly, the statement 2n is smaller than 10, i.e. 2n « 10 is not 
an equation. Also, the statements 


(x — 3) > 11 or (x — 3) « 11 are not equations. 

Now, let us consider 

8-325 

There is an equal sign between the LHS and RHS. Neither of the two 
sides contains a variable. Both contain numbers. We may call this à 
numerical equation. Usually, the word equation is used only for equations 
with one or more variables. 

Let us do an exercise. 

State which of the following are equations with a variable. In the case of 
equations with a variable identify the variable. 

(a) x 4 20.2 70 (Yes, x) 

(b) 8x3224 (No, this a numerical equation) 

(c) 2p » 30 (No) 

(d п-4-100 (Үеѕ, п) 

(e) 20b = 80 (Yes, b) 


(ғу = <50 (Мо) 


Following are some examples of an equation. (The variable in the equation 
is also identified). 
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` Fill in the blanks as required :: 


x4 10230 (variablex) (3) 
pg mW (variablep) (4) 
34-21 (variable — ). (5) 
: 24 (variable — ) (6) 
21w3 7 (variable ___): (7) 
24-35 (variable — ) (8) 


11.10 Solution of an Equation 


We saw in the earlier section that the equation 

2n = 10 (1) 
Was satisfied by n = 5. No other value-of n satisfies the equation. The 
value of the variable in an equation which satisfies the equation is 


called a solution to the equation. Thus, n = 5 is a solution to the equation 
Zum 10: 


Note, n = 6 is not a solution to the equation 2л = 10; because for 
п = б, 2п 22x 6- 12 and not 10. 

Also, п = 4 is not a solution. Tell why not. 

Let us take the equation 

x-3=11 | (2) 

This equation is satisfied by x- 14, because for x = 14, 

LHS of the equation = 14 —3 = 11 = RHS 

It is not satisfied by x = 16, because for x = 16, 

LHS of the equation = 16 — 3 = 13, which is not equal to RHS. 

Thus, x = 14 is a solution to the equation х— 3 = 11 and x = 16 is nota 
solution to the equation. Also, x = 12 is not a solution to the equation. 
Explain why not. 


Now complete the entries in the following table and explain why your 
answer is Yes/No. 


Algebra 3 | 3 


Solution (Yes/No) 


1 Equation ; | Value of the variable 


1. x+10=30 | х= 10 Мо 
2. х+10=30 х-30 Мо 
3. x+10=30 | x Yes 
4. p-3=7 | 

ба РЕЛЕ 

6. р-3-7 

7; "ІЗ ЕДІ 

Seana | 

t 

9 Pu | 
| t 
| 10. Foi 

11. 21+3=7 

12,5 2) 3 


11.11 Getting a Solution to the Equation 

In finding the solution to the equation 2n = 10 we prepared a table for 
various values of n and from the table picked up the value of n which was 
the solution to the equation (i.e., satisfies the equation). What we used is a 
trial and error method. It is not a direct and practical way of finding a 
solution. We shall now look for a direct way of solving an equation, i.e., 
finding the solution of the equation. We shall learn a more systematic 
method of solving equations only next year. For the present, we shall learn 
how to handle simple equations like. 


(a) x410230 (b) x-3=10 


(c) 2n= 10 (а) A 54 
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Solving x + 10 = 30 

From earlier classes, we know how to find the number іп the box in the 
statement C] + 10 = 30. 

Compare the equation in x х+ 10230 (a) 

and 1+ 10 = 30 (b) 

If we replace [_] by x in (b), we get the equation. It means that finding the 
number in the box is the same as finding the value of x which satisfies the 
equation. к; 

The number іп the box is such that 10 added to it gives 30. In other 
words, itis 10 taken away from 30, i.e., 20. Thus the solution to the equation 
х=, 

We may verify the solution: 

LHS = x + 10 = 20 + 10 = 30 or LHS = RHS 


Now, solve this way y+5=12 

Compare the equation with - 1+5 = 12 

We know ЕСЕГЕ? 

Therefore, the required solution is у= ]- 7 

Solve by the above method p+7=10 
Solving x - 3 = 10 


Compare x-3-10 

with []-3=10 
` This means that finding the solution to the equation in x is (һе same as 
finding the number in the box. Now, the number in the box is given by 
addition, : 

[Iz 10+ 3213 


Therefore, the solution to the equation x — 3 = 10 is x = 13, which we 
already know. 


We may verify the solution; 
LHS2x-3213-3210- RHS 
Solve this way y - 7 2 5 


а CIENT UPC OE VG Шз ы 
Solving 2п = 10 
We note 2л=2хп 
The equation we want to solve is, therefore 
2xn=10 

Compare this with 2 x [ ] = 10 
Solving for n is the same as finding the number in the box. We know that 
10 5 
P 

The solution to the equation 27 = 10 is, therefore, n 2 5, which we know 
already. 

We may verify the solution. LHSz2x922x5210-RH5 


the number in the box can be found by division, C] = 


Solving 4 = 


We compare т -4 with "Y =4 


Solving for m is the same as finding the number in the box. We know 
from earlier classes that this can be done by multiplication, 

[12553420 

Hence the solution to the equation is m = 20. 


m 20 
We may verify the solution: LHS = 25-27 4=RHS 


11.12 Using an Equation 


Appu, Sarita and Ameena are very excited. They 
tell the class that they have found a method to 
solve puzzles. They want to explain it to the 
whole class. 

First, they ask Sara to hold a number in her 
mind. Then they ask her to multiply the number 
by 5 and tell the result. She says 60. Appu 
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immediately says that Sara had 12 in her mind. Sara agrees. The class is 
surprised. 
Ameena explains : 

Sara held some number in mind. It could have been anything. So we took 
it to be x. Now multiplying x by 5 gives 5x. Sara said that she got 60. Thus, 
we have the condition 5x = 60 

` This condition is just a simple equation of the kind we have learnt. We 
solved this equation by our simple method. We replaced the equation іп x by 


5x[]- 060 


60 
Weknew = e 12 


Thus x 212 is the required solution, i.e., it is the number Sara held in her 


mind. 


The whole class clapped. They had learnt how useful equations were. 
The mathematics teacher complemented Appu, Sarita and Ameena. She 
added, "Puzzles and problems from everyday life which are much more 
challenging than that presented by the trio can be solved by using equations. 
However, for doing that we have to learn a systematic and general method 
of solving equations. We shall learn such a method next year". 


While at the end of the chapter let us closely look at the process of 
solving an equation. We took an equation to be a condition on the variable 
in the equation. For example, the equation 


5x = 60 is a condition on x. 


unknown, called it x and got the condition that it satisfies. This condition 

was an equation. By solving the equation, they found the 'unknown'. 
Forming and solving an equation, therefore, is а powerful method of 

finding unknown values and therefore of solving puzzles and problems. 
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| Beginning of Algebra 

It is said that algebra as a branch of mathematics began about 1550 
| BC. i.e. more than 3500 years ago, when people in Egypt started using 
symbols to denote unknown numbers. 

Around 300 BC use of letters to denote unknowns and forming 
expressions from them was quite common in India. Many great Indian 
mathematicians, Aryabhatt (born AD 476), Brahmagupta (born 

АР 598), Mahavira (who lived around AD 850) and Bhaskara H (born 

|! AD 1114) and others, contributed a lot to the study of algebra. They 

| gave names such as Beeja, Varna etc. to unknowns and used first letters 

| of colour names [e.g., ka from kala (black), nee from neela (blue)] to 

denote them. The Indian name for algebra, Beejaganit, dates back to 

these ancient Indian mathematicians. | Nes 

The word ‘algebra’ is derived from the title of the book, *Aljebar w'al 

almugabalah’, written about AD 825 by an Arab mathematician, 

Mohammed Ibn Al Khowarizmi of Baghdad. 


“<- a EXERCISE 11.5 


1. State which of the following are equations (with a variable). Give reason for your 
answer. Identify the variable from the equations witha variable. 


4 
(а) 17=x+7 (b) (2-7) > 5 (с) 2% 
(d) 7x 3-19=8 (е) 5x4-822x (f) х-2-0 
(g) 2m « 30 h) 2n+ 12 11 (1) T211x5-12x4 
3q 
(j) 7= 1х2+р (К) 20 = 5y (1) 2 53 
(т) z + 12 > 24 (п) 20—(10—5)=3х5 


(0) 7-x25 
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2. Complete the entries in ће third column of the table. 


Equation | Value of Variable | Equation Satisfied 
КЛ. Yes/No 


10у = 80 
10ym30 iia; 
.10y-80 . 
| 4220: 
1-20 
41-20 
6+5=9 
[besito 
NEUE 
T htss5 
Ue cA d 
h-825 
р+3=1 
posu 
p*3zl 
p+3=1 
p+3=1 


3. Pick out the solution from the values given in the bracket next to each equation. 

Show that the other values do not satisfy the equation. 

(a) 5m = 60 (10, 5, 12, 15) 

(b) n+ 122 20 (12, 8, 20, 0) 

(c) р-5-5 (0, 10, 5 — 5) 

4 
(а) 5 7 (7, 2, 10, 14) 
(e) r-4=0 (4, - 4, 8, 0) 


( x+4=2 (2,0, 2, 4) 


E a Е 


4. (a) me the table and by inspection of the table find the solution to the 
equation m+ 10 = 16 T 


(b) Complete the table and by inspection of the table find the solution to the 
equation 51 = 35 


5. Solve: idm. 
(a) x4 5212 bep. 
(c) 7p 2 210 (9 7 £ = Hoe 104% 
(е) &+,100.= 125 , (ғ) Та 20-30: еен ри а 
Li аја Mom ^: 
(о) 94281 (ш) = 8 -20. n ұн igj MY | 
(i) 3y 38 ноо беру — 


() 5-8 0 1265 ^ 
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6. Solvethe following riddles, you may yourself construct such riddles. 
WhoamI? 

() Go round a square 
Counting every corner 
Thrice and no more! 
Add the count to me 
To get exactly thirty four! 

(i) Iam a special number 
Take away from me a six! 
A whole cricket team 
You will still be able to fix! 

(іі) For each day of the week 
Make an upcount from me 
If you make no mistake 
You will get twenty three! 

(iv) Tell me who lam 
Ishall give a pretty clue! 
You will get me back 
If you take me out of twenty two! 

a Фо Qa 
What have we discussed? 

l. “We looked at patterns of making letters and other shapes usin g matchsticks. 
We learnt how to write the general relation between the number of matchsticks 
required for repeating a given shape. The number of times a given shape is 
repeated varies; it takes on values 1,2,3,.... Itis a variable, denoted by some 
letter like л. 


2. A variable takes on different values, its value is not fixed. The length of a square 
сап have any value. It is a variable. But the number of angles of a triangle has a 
fixed value 3. It is not a variable. 


3. We may use any letter n, I, m, Р, X, y, z etc. to show a variable. 
4. А variable allows us to express relations in any practical situation. 
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. Variables are numbers, although their value is not fixed. We can do the operations 


of addition, subtraction, multiplication and division on them just as in the case of 
fixed numbers. Using different operations we can form expressions with variables 


like x — 3, x + 3, 2n, 5m, » 2y +3, 31 — 5 etc. 

Variables allow us to express many common rules in both geometry and arithmetic 
in a general way. For example, the rule that the sum of two numbers remains the 
same if the order in which the numbers are taken is reversed can be expressed 
as a+ b =b + a. Here the variables a and b stand for any number, 1, 32, 1000 
— 7, — 20 etc. 


An equation is a condition on a variable. It is expressed by saying that an 
expression with a variable is equal to a fixed number, e.g. x- 3 = 10. 

An equation has two sides, LHS and RHS, between them is the equal (=) sign. 
The LHS of an equation is equal to its RHS, only for a definite value of the 
variable in the equation. We say that this definite value of the variable satisfies 
the equation. This value itself is called the solution of the equation. 

For getting the solution of an equation one method is trial and error method. In 
this method we give some value to the variable and check whether it satisfies 
the equation. We go on giving this way different values to the variable, until we 
find the right value which satisfies the equation. 

We need a more systematic way of getting a solution of the equation than the 
trial and error method. In case of very simple equations, the variable can be 
replaced by a place holder [ ]. From earlier classes we know how to get the 
value of [ ]. This is the value ofthe variable which is the solution to the equation. 
When we are given an equation, its solution, i.e., the value of the variable which 
satisfies the equation, is unknown to us. Solving the equation means finding the 
unknown value, we can look at the variable in the equation as an unknown. 
Starting from the unknown we can see up the equation. Solving the equation is 
thus a method of finding the unknown. It is therefore a powerful method of 
solving puzzles and problems. 


Chapter 12 
Ratio and Proportion 


ПЕТ Introduction 


In our daily life many a times, we 
compare two quantities of same 
type. For example, Avnee and Shari 
collected flowers for scrap 
notebook. Avnee collected 30 
flowers and Shari collected 45 
flowers. 

So we may say that Shari 
collected 45 — 30 = 15 flowers 
more than Avnee. 

This is one way of comparison by taking difference. 
Height of Rahim is 150 cm and that of Avnee is 140 cm. 
So we may say that the height of Rahim is 
150 em – 140 cm = 10 cm more than Avnee. 
If we wish to compare the lengths of an ant and a 
grasshopper, taking the difference does not express the 
comparison. The grasshopper's 
length, typically 4 cm to 5 cm, is 
too long as compared to the ant's 
length which is a few mm. 
Comparison will be better if we try 
to find that how many ants can be 
placed one behind the other to 
match the length of grasshopper. So 
we can say that 20 to 30 ants have 
the same length as a grasshopper. 

Consider another example. 

Cost of a car is Rs 2,50,000 and that of a motorbike is Rs 50,000. If 

we calculate the difference between the costs, it is Rs 2,00,000 and if 
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2,50,000 5 
50,000 1 f 
We can say that the cost of the car is five times the cost of the 
motorbike. Thus in certain situations, comparison by division makes 
better sense than comparison by taking the difference. The comparison 
by division is the Ratio. In the next section we shall learn more about 
‘Ratios’. 


we compare by division; that is 


12.2 Ratio 
Consider the following: 


Isha's weight is 25 kg and her father's weight is 75 kg. How many times 
Father's weight is of Isha's weight? It is three times. 


Cost of a pen is Rs 10 and cost of a pencil is Rs 2. How 5 
many times the cost of a pen is the cost of a pencil? Obviously it is 
five times. 


In the above examples we compared the two quantities in terms of. 
*how many times'. This comparison is known as the uS 


sym € HARREI ӨП d ЫІ ор. 
деи nus Je MAN ahi "bie mise» Tis sod ұр Viele p 
Consider the earlier examples again. We can say : 
(po M 
The ratio of father's weight to Isha's weight BIN T 


10 
The ratio of the cost of a pen to the cost of a pencil. = сіңілі 1 


tn These п 


. In a class, there are 20 boys and 40 girls. What is the ratio of the 
number of boys to the number of girls? 

2. Ravi walks 6km in an hour while Roshan walks 4 km in an hour. What 
is the ratio of the distance uen by Ravi to the distance covered 
by Roshan? 
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Let us look at this problem : 


In a class there are 20 boys and 40 girls. What is the ratio of 
(a) Number of girls to the total number of students. 
(b) Number of boys to the total number of students. 
First we need to find the total number of students, which is, 
Number of girls + Number of boys = 20 + 40 = 60. 


Then, the ratio of number of girls to the total number of students is 60 3 


Find the answer of part (b) in the similar manner. 


/'* Me bigger N 
| Yousmaller | ^7 


Now consider the following example. 
Length of a house lizard is 20 cm and the length of a crocodile is 4 m. 


“Tam 5 times bigger than you" says the lizard. As we can see this is really 
absurd. A lizard's length cannot be 5 times of the length of a erocodile. So what 
is wrong? Observe that the length of the lizard is in centimetres and length of 
the crocodile is in metres. So we һауе to convert their lengths into the same 
unit. 


Length of the crocodile = 4 т = 4 x 100 = 400 cm. 


Two quantities can be compared only if they are in the same 
unit. 
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Now whatis the ratio ofthe length of the lizard to the mm ofthe crocodile? 


Observe that the two ratios 1 : 20 and 20 : 1 are different from each 
other. The ratio 1 : 20 is the ratio of the length of the lizard to the length of 
the crocodile whereas, 20 : 1 is the ratio of the length of the crocodile to 
the length of the lizard. 

Now consider another example. 

Length of a pencil is 18 cm and its diameter is 8 mm. What is the ratio of 
the diameter of the pencil to that of its length? Since the length and the 
diameter of the pencil are given in different units, we first need to convert 
them into same unit. 

Thus, length of the pencil = 18 cm = 18 x 10 mm = 180 mm. 

The ratio of the diameter of the pencil to that of the length of the pencil 


dide Po coy 
7180 45 


Try Thesecy 


1. Saurabh takes 15 minutes to reach school from his house and Sachin 
takes one hour to reach school from his house. Find the ratio of the 
time taken by Saurabh to the time taken by Sachin. 

2. Cost of a toffee is 50 paise and cost of a chocolate is Rs 10. Find the 
ratio of the cost of a toffee to the cost of a chocolate. 

3. Inaschool, there were 73 holidays іп one year. What is the ratio of 
the number of holidays to the number of days in one year? 


Think of some more such type of situations when you 
B compare two quantities of same type in different units. 
We use the concept of ratio in many situations of our 
daily life without realising that we do so. 
Compare the drawings A and B. B looks more natural 
> than A. Why? 
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The legs in the picture A are too long in comparison to the other body 
parts. This is because we normally expect a certain ratio of the length of 
legs to the length of whole body. 

Compare the two pictures of a pencil. Is 
the first one looking like a full pencil? No. 

Why not? The reason is that the thickness 
and the length of the pencil are not in the 
correct ratio. 


Hey! We have the same ratio in different situations! 


Consider the following : 
€ Length of a room is 30 m and its breadth is 20 m. So, the ratio of 
length of the room to the breadth of the room = E x i TÉ 
9 There аге 24 girls and 16 boys going for a picnic. Ratio of the number 
of girls to the number of boys = E =3 2 
The ratio in both the examples is 3 : 2. 


€ Note, the ratios 30 : 20 and 24 : 16, in lowest form are same as 3 : 2. 
These are equivalent ratios. 


Can you think of some other examples having the ratio 3 : 2? 


It is fun to write situations that give rise to a certain ratio. For example, 
write situations that give the ratio 2 : 3. 


* Ratio of the breadth of a table to the length of the table is 2 : 3. 

9 Sheena has 2 marbles and her friend Shabnam has 3 marbles. 

Then, the ratio of marbles that Sheena and Shabnam have is 2 : 3. 

Can you write some more situations for this ratio? Give any ratio 
to your friends and ask them to frame situations. 

Ravi and Rani started a business and invested money in the ratio 2 : 3. 
After one year total profit was Rs 40,000. 
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Ravi said we would divide it equally, Rani said “I should get more as I 
have invested more". 

It was then decided that profit will be 
divided in the ratio of their investment. 

Here the two terms of the ratio 2 : 3 
are 2 and 3. 

Sum of these terms = 2 + 3 = 5 

What does this mean? | 

This means if the profit is Rs 5 then 
Ravi should get Rs 2 and Rani should get ' 
Rs 3. 

Or, we can say that Ravi gets 2 parts 
and Rani gets 3 parts out of the 5 parts. 


e П eme 3 
That is Ravi should get 7 of the total profit and Rani should get F of the 


total profit. 
If the total profit were Rs 500 | 


Ravi would get Rs =х S00-Rs200 


ү) 


3 
апа Rani would get 5х 500 = Rs 300. j 
Now, if the profit were Rs 40,000, could you find the share of each? 


2” MEC Lt gn jii 
Ravi's share = Rs 5% 40000 =R 16,000. 


At 
(83 9 plur caps 
Апа Rani's share = Rs = x 40000 = Rs 24,000. 


Can you think of some more examples where you have to divide a number 
of things in some ratio. Frame three such examples and ask your friends to 
solve them. 
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. Findthe ratio of number of notebooks to the number 
of books in your bag. 

2. Find the ratio of number of desks and chairs іп your /7 
classroom. j 

3. Find the number of students above twelve years of 
age in your class. Then find the ratio of number of students with age 
above twelve years and the remaining students. 

4. Find the ratio of number of doors and the number of windows in your 
classroom. 

5. Draw any rectangle and find the ratio of its length to its breadth. 


Let us look at the kind of problems we have solved so far. 

Example 1 : Length and breadth of a rectangular field are 50 m and 15 m, 
respectively. Find the ratio of the length to the breadth of the 
field. 

Solution : Length of the rectangular field = 50 m 
Breadth of the rectangular field = 15 m 
The ratio of the length to the breadth is 50 : 15 


The ratio can be written as 77 


90.» 

Тәл Eo Peas c 3 
Thus the required ratio is 10 : 3. 

Example 2 : Find the ratio of 90 cm to 1.5 m. 

Solution : The two quantities are not in the same units. Therefore, we 
have to convert them into same units. 


1.5 т = 1.5 x 100 cm = 150 ст. 
Therefore, the required ratio is 90 : 150 


"150 ^ 150-30... 5 
Required ratio is 3 : 5 
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Example 3 : There are 45 persons working in an office. If the number of 
females is 25 and the remaining are males, find the ratio of : 


(a) The number of females to number of males. 
(b) The number of males to number of females. 


Solution : Number of females 29 
Total number of workers = 45 
Number of males -45-25-20 
Therefore, the ratio of number of females to the 
number of males -25:20-5:4 
And, the ratio of number of males to the 
number of females -20:25-4:5. 
(Notice that there is a difference between the two ratios 5:4 
and 4 : 5) 


Example 4 : Give two equivalent ratios of 6 : 4. 
Solution :Ratio6:42 — = ——=—. 
4:7 аре, 8 
Therefore, 12 : 8 is an equivalent ratio of 6:4 


A я 6 6-2 3 
Similarly the ratio 6:4 = 27 4*2 Wi 
So, 3:2 is another equivalent ratio of 6:4 
Therefore, we can get equivalent ratios by multiplying or dividing 
the numerator and denominator by the same number. 
Write two more equivalent ratios of 6:4. 


Example 5: Fill in the following blanks : 


Solution | : In order to get the first missing number we consider the fact 
that 21 23x 7. Thatis, when we divide 21 by 7 we get 3. This 
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indicates that to get the missing number of second ratio 14 
must be divided by 7. : 
When we divide we have, 14 + 7 = 2. 


2 
Hence the second ratio is 3 
Similarly, to get third ratio we multiply both terms of second 


ratio by 3. (Why? ) 
Hence, the third ratio is É 


9 
14 
Therefore, 57 917 TA [These are all equivalent ratios.] 


Example 6 : Ratio of бетін of the school from Mary's home to the 
distance of the school from John's home is 2 : 1. 
(a) Who lives nearer to the school? 
(b) Complete the following table which shows some possible 
. . distance that s onda and John could live from school. 


(с) If the ratio of distance of Mary’ s home to the distance at 
.Kalam's home from. school i is 1 :2, then who lives nearer 
to the school. 
Solution : (a) John lives nearer to the school (As the ratio is 2 : 1). 


(b) 


(c) Since the rátio is 1: 2, so Mary lives nearer to the 
school. 
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Example 7: Divide Rs 60 in the ratio 1 : 2 between Kriti and Kiran. 
Solution : The two parts are 1 and 2. 
Therefore, sum of the parts = 1 + 2 = 3. 
This means if there are Rs 3, Kriti will get Re 1 and Kiran 
will get Rs 2. Or, we can say Kriti gets 1 part and Kiran gets 
2 parts out of every 3 parts. 


1 
Therefore, Kriti's share = Rs cin Rs 20 
) 2 
And Kiran's share = Rs e ap =Rs 40 


^. EXERCISE 12.1 


1. Thereare 20 girls and 15 boys in a class. 

(а) Whatis the ratio of number of girls to the number of boys? 

(b) Whatis the ratio of number of girls to the total number of students in the class? 
2. Out of 30 students in a class, 6 like 


football, 12 like cricket and remaining like A 

tennis. Find the ratio of : 

(a) Number of students liking football to P 
number of students liking tennis. ү) зеңіп Г 


(b) Number of students liking cricket to 
total number of students. i 
3. See the figure and find the ratio of: 
(a) Number of triangles to the number of circles 
inside the rectangle. 
(b) Number of squares to all the figures inside 
the rectangle. 
(c) Number of circles to all the figures inside 
the rectangle. 


332 
4. 
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Distances travelled by Hamid and Akhtar in an hour are 9 km and 12 km. 
Find the ratio of speed of Hamid to the speed of Akhtar. 
Fill in the following blanks : 


10 
EU ка TEL 0 [Are these equivalent ratios?] 


Find the ratio ofthe following: 

(a) 81 to 108 (b) 98 to 63 

(с) 33kmto 121 km (d) 30 minutes to 45 minutes 

Find the ratio of the following: 

(а) 30 minutes to 1.5 һошв (b)40 cm to 1.5 m 

(с) 55 paise to Re 1 (d) 500 ml to 2 litre 

In a year, Seema earns Rs 1,50,000 and saves Rs 50,000. Find the ratio of: 

(a) Money that Seema earns to the money she saves. 

(b) Money that she saves to the money she spends. 

There are 102 teachers in a school of 3300 students. Find the ratio of the 

number of teachers to the number of students. 

In a college out of 4320 students, 2300 are girls. Find the ratio of: 

(a) Number of girls to the total number of students. 

(b) Number of boys to the number of girls. 

(c) Number of boys to the total number of students. 

Out of 1800 students in a school, 750 opted basketball, 800 opted cricket 

and remaining opted table tennis. If a student can opt only one game, find the 

ratio of: 

(a) Number of students who opted basketball to the number of students who 
opted table tennis. 

(b) Number of students who opted cricket to the number of students opting 
basketball. 

(c) Number of students who opted basketball to the total number of 
students. 

Cost of a dozen pens is Rs 180 and cost of 8 ball pens is Rs 56. % 

Find the ratio of the cost of a pen to the cost of a ball pen. bu 

Consider the statement: Ratio of breadth and length of a hall is 2 : 5. RSS 

Complete the following table that shows some possible breadths and ^ 

lengths of the hall. чу 
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Ce LN 
| Length of the hall Gn metres) 25 | 5 | | 


14. Divide 20 pens between Sheela and Sangeeta in the ratio of 3 : 2. 

15. Mother wants to divide Rs 36 among her daughters Shreya and Bhoomika іп 
the ratio of their ages. If age of Shreya is 15 years and age of Bhoomika is 12 
years, find how much Shreya and Bhoomika will get. 

16. Present age of father is 42 years and that of his son is 14 years. Find the ratio of : 
(a) Present age of father to the present age of son. 

(b) Age of the father to the age of son, when son was 12 years old. 
(c) Age of father after 10 years to the age of son after 10 years. 
(d) Age of father to the age of son when father was 30 years old. 


12.3 Proportion 


Look at this situation: 

Raju went to the market to purchase tomatoes. One shopkeeper tells 
him that the cost of tomatoes is Rs 40 for 5 kg. Another shopkeeper gives 
the cost as 6 kg for Rs 42. Now what Raju should do? Should he purchase 
tomatoes from first shopkeeper or from the second? Will the comparison 
by taking the difference help him decide? No. Why not? 

Think of some way to help him. Discuss with your friends. 


Consider another example. 

Bhavika has 28 marbles and Vini has 180 flowers. They want to share 
these among themselves. Bhavika gave 14 marbles to Vini, and Vini gave 
90 flowers to Bhavika. But Vini was not 
satisfied. She felt that she has given more 
flowers to Bhavika than the marbles given 
by Bhavika to her. 

What do you think? Is Vini correct? 

To solve this problem both went to 
Vini's mother Pooja. 

Pooja explained that out of 28 marbles ` 
Bhavika has given 14 marbles to Vini. 
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Therefore, ratio is 14: 28 = 1 : 2. 
And out of 180 flowers Vini has given 90 flowers to Bhavika. 
Therefore, ratio is 90 : 1802 1 : 2. 
Since both the ratios are the same, so the distribution is fair. 


Two friends Ashma and Pankhuri went to market to purchase hair clips. 
They purchased 20 hair clips for Rs 30. Ashma gave Rs 12 and Pankhuri 
gave Rs 18. After they came back home, Ashma asked Pankhuri 
3 æ to give 10 hair clips to her. But Pankhuri said, since she has 
v @ given more money so she should get more clips. And according 
to her, Ashma should get 8 hair clips and she should get 12 
hair clips. 
Can you tell who is correct Ashma or Pankhuri? Why? 
Ratio of money paid by Ashma to the money paid by Pankhuri 
zRS12:Rs18-22:3 
According to Ashma's suggestions, ratio of number of hair clips for 
Ashma to the number of hair clips for Pankhuri 
ТОО = 
According to Pankhuri's suggestions, ratio of hair clips for Ashma to 
the number of hair clips for Pankhuri 
е ОИ | US 
Now notice that according to Ashma's distribution, ratio of hair clips 
and the ratio of money paid by them is not the same. But according to the 
distribution of Pankhuri the two ratios are same. 
Hence we can say that Pankhuri's distribution is correct. 


Sharing a ratio means something! 


Consider the following examples: 

* Raj purchased 3 pens for Rs 15 and Anu purchased 10 pens for Rs 50, 
whose pens are more expensive? 
Ratio of number of pens purchased by Raj to the number of pens purchased 
by Anu 2 3: 10. 
Ratio of their costs = 15: 5023: 10 
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Both the ratios 3 : 10 and 15:50 are equal. Therefore, the pens were 
purchased for the same price by both. 

е Rahim sells 2 kg of apples for Rs 60 and Roshan sells 4 kg of apples for 
Rs 120. Whose apples are more expensive? 
Ratio of weight of apples = 2kg:4kg-1 :2 " 
Ratio of their cost = 60: 12026: 12 =1:2 «аца ) 
So, ratio of weight of apples = ratio of their cost. 
Since both the ratios are equal, hence we say that 

they are in proportion. They are selling apples at the same rate. 

If two ratios are equal we say that they are in proportion and use 
the symbol *::? to equate the two ratios. 
For the first example we can say 3, 10, 15 and 50 are in proportion 

which is written as 3 : 10 :: 15 : 50 and is read as 3 is to 10 as 15 is to 50. 
For the second example we can say 2, 4, 60 and 120 are in proportion 

which is written as 2 : 4 :: 60 : 120 and is read as 2 is to 4 as 60 is to 120. 
Let us consider another example. 

A man travels 35 km in 2 hours. With the same speed would he able to 
travel 70 km in 4 hours? 
Now ratio of the two distances travelled by the man is 35 to 702 1:2 

and the ratio of the time taken to cover these distances is 2to 47 1:2. 
Hence, the two ratios are equal i.e. 35 : 702 2:4 
Therefore, we can say that the four numbers 35, 70, 2 and 4 are in proportion. 
Hence we can write it as 35 : 70 :: 2: 4 and read it as 35 is to 70 as 
2 is to 4. Hence he can travel 70 km in 4 hours with that speed. 

Now consider this example : 
Cost of 2 kg of apples is Rs 60 and a5 kg watermelon costs Rs 15. 
Now ratio of the weight of apples to the weight of watermelon is 2 : 5. 
And ratio of the cost of apples to the cost of the watermelon is 
60:15 =4:1. ) 
Here the two ratios 2.: 5 and 60 : 15 are not equal 
ien 2/55. бО 
Therefore, the four quantities 2, 5, 60 and 15 are not in proportion. 
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If two ratios are not equal dob: we say ‘that they are not in 
proportion. 


Try These Q 

Check whether the given ratios are equal, i.e., they are in proportion. 
If yes, then write them in the proper form. 

1:7 5:5 and325 

2. 2:9and 18:81 

3. 15:45 and 5:25 

4. 4:12and 9: 27 

5. Rs 10 to Rs 15 and 4 to 6 


Inastatement of proportion, the four quantities involved taken in order 
are known as respective terms. First and fourth terms are known as 
extreme terms. Second and third terms are known as middle terms. 


For БИНЕ, 35670672 4 


35. 70, 2, 4 are the four terms. 35 and 4 are the extreme terms. 70 and 2 
are the middle terms. 


Example 8 : Are the ratios 25g : 30g and 40 kg : 48 kg in proportion? 


25 
Solution : 25g:30g © a9 77/9 


40 
40 kg : 48 kg alae z3:6 


So, 25:30 240:48 

Therefore, the ratios 25 g : 30 g and 40 kg : 48 kg are in 
proportion, i.e., 25 : 30 :: 40 : 48 

Тһе middle terms in this are 30, 40 and the extreme terms 
are 25, 48. 


Example 9 : Are 30, 40, 45, and 60 in proportion? 


ы 30 
Solution : Ratio of 30 to 40 = rhe 3:4, 
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45 
Rati 4 Te IINE ^s 
atio of 45 to 60 CTS 


Since 30:40 = 45: 60. 
Therefore, 30, 40, 45, 60 are in proportion. 
Example 10: Do the ratios 15 cm to 2 m and 10 sec to 3 minutes form a 


proportion? 
Solution + Ratio of 15 cm to 2 m =15:2x 100 (1 m= 100 cm) 
-3:40 
Ratio of 10 sec to 3 тіп = 10: 3 x 60 (1 min = 60 sec) 
= 1:18 


Since 3 : 402 1 : 18, therefore, the given ratios do not 
form a proportion. 


=x. 


EXERCISE 12.2 


1. Determine if the following are in proportion : 


(а) 15, 45, 40, 120 (b) 33, 121, 9,96 
(c) 24, 28, 36, 48 (d) 32, 48, 70, 210 
(e) 4, 6, 8, 12 (f) 33, 44, 75, 100 
2. Write True (T) or False (F ) against each of the following statements : 
(a) 16:24: 20:30 Ф) 21:6::35:10 
(c) 12:18::28:12 (d) 8:9::24:27 
(e) 52:3.9::3:4 (f) 0.9:0.36 :: 10:4 


3. Are the following sfatements true? 
(a) 40 persons : 200 persons = Rs 15: Rs 75 
(b) 7.5 litres : 15 litres =5kg: 10 Kg 
(c) 99 kg : 45 kg = Rs 44: Rs 20 
(d) 32 m: 64 m = 6sec : 12 sec 
(e) 45 кп: 60 km = 12 hours: 15 hours 2 
4. Determine if the following ratios form a proportion. Also, write the middie teras 
and extreme terms where the ratios form a proportion. 
(а) 25 cm: 1 m and Rs 40 : Rs 160 
(b) 39 litres : 65 litres and 6 bottles : 10 bottles 
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(с) 2kg:80kg and25g:625g 
(d) 200 ml : 2.5 litre and Rs 4: Rs 50 


12.4 Unitary Method 


Consider the following situations 
€ Two friends Reshma and Seema went to market to purchase notebooks. 
Reshma purchased 2 notebooks for Rs 24. What is the price of one 
notebook? 
9 A scooter requires 2 litres of petrol to cover 80 km. How many litres 
of petrol is required to cover 1 km? 
These are examples of the kind of situations that we face in our daily 
life. How would you solve these? 
Reconsider the first example. 
Cost of 2 notebooks is Rs 24. 
Therefore, cost of 1 notebook = Rs 24 + 2 = Rs 12. 
Now if you were asked to find cost of 5 such notebooks. It would be 
Rs 12+ Rs 12 + Rs 12 + Rs 12 + Rs 12 = Rs 12x 5 = Rs 60 
Reconsider the second example. 
We want to know how many litres are needed to go 1 km. 
To go 80 km, petrol needed - 2 litres. 


Therefore, t 1 = 
erefore, to go 1 km petrol needed = " 5 litres. 


Now, if you are asked to find how many litres of petrol are required to 
cover 120 km. 


1 
Then petrol needed = 40 11 X120 litres = 3 litres. 


The method in which, first we find the value of one unit and then 
the value of required number of units is known as Unitary Method. 
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Тгу Thesecy 
1. Prepare five similar problems and ask your friends to solve them. 
2. Read the table and fill in the blanks. 


Distance travelled by Karan | Distance travelled by Kriti 
каа ОЕ T 


8km 
Беегезет codo NM 
We see that 


Distance travelled by Karan іп 2 hours = 8 km. 


8 
Distance travelled by Кагап іп 1 һошг = 5 km =4 km. 


Therefore, distance travelled by Karan in 4 hours = 4x4=16km. 
Similarly, to find the distance travelled by Kriti in 4 hours, first find the 
distance travelled by her in 1 hour. 
Example 11: Jf the cost of 6 cans of juice is Rs 210, then what will be the 
cost of 4 cans of juice? 
Solution. : Cost of 6 cans of juice - Rs 210. 


210 
Therefore, cost of one can of juice = Pow Rs 35. 


Therefore, cost of 4 cans of juice = Rs 35 x 4 = Rs 140. 
Thus, cost of 4 cans of juice is Rs 140. 

Example 12: A motorbike travels 220 km in 5 litres of petrol. How much 
distance will it cover in 1.5 litres of petrol. 

Solution — : In 5 litres of petrol, motorbike can travel 220 km. 


f 


ж 


220 
DEN Therefore, in 1 litre of petrol, motor bike travels TH km. 
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Example 13: 


Solution 


Example 14: 


Solution 


Example 15: 


Solution 


- жый km = 66 km. 
Thus, the motorbike can travel 66 km in 1.5 litres of petrol. 
If the cost of a dozen soaps is Rs 153.60, what will be the 


cost of 15 such soaps? 


: We know that 1 dozen = 12 


Since cost of 12 soaps = Rs 153.60 
153.60 
Therefore, cost of 1 soap = m Rs 12.80 


Therefore, cost of 15 soaps = Rs 12.80 x 15 = Rs 192 
Thus, cost of 15 soaps is Rs 192. 


Cost of 105 envelopes is Rs 35. How many envelopes can 
be bought for Rs 10? 


: in Rs 35, the number of envelopes that can be purchased 


= 105 
Therefore, in Re 1, number of envelopes that can be purchased 


Therefore, in Rs 10, the number of envelopes that can be 
105 

purchased = 3s * 10 = 30 

Thus, 30 envelopes can be purchased for Rs 10. 


1 
А car travels 90 km in 2 2 һош$. 


(а) How much time is required to cover 30 km with the same 
speed? 
(b) Find the distance covered in 2 hours with the same speed. 


: (a) In this case time is unknown and distance is known. 


Therefore, we proceed as follows : 


ы ә 


Ratio:and Proportion 


4n 


2 1 5 5 н 
2 hours = 2 hours = 5х 60 minutes = 150 minutes. 


90 km is covered in 150 minutes 


150 
Therefore, 1 km can be covered іп "90 minutes 


E 150 
Therefore, 30 km can be covered in 90 * 30 minutes, 
i.e., 50 minutes 
Thus, 30 km can be covered in 50 minutes. 
(b) In this case distance is unknown and time is known. 
Therefore, we proceed as follows: 


1 5 
Distance covered іп i hours (1.е.. 2 hours) = 90 km 
É і 5 
Therefore, distance covered in 1 hours 90 + 2 km 


2 
-90х 5 = 36 km 


Therefore, distance covered in 2 hours = 36x2272km. 
Thus, in 2 hours, distance covered is 72 km. 


2 A, EXERCISE 123 » 


If the cost of 7 m of cloth is Rs 294, find the cost of 5 m of cloth. 


Ekta earns Rs 1500 in 10 days. How much she will earn in 30 days? 


If it has rained 276 mm in the last 3 days, how тапу cm of rain will fall in one 


full week (7 days)? Assume that the rain continues to fall at the same rate. 
Cost of 5 kg of wheat is Rs 30.50. 

(a) What will be the cost of 8 kg of wheat? | 

(b) Whatquantity of wheat can be purchased in Rs61? 

The temperature dropped 15 degree celsius in the last 30 days. If the rate of 
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11. 
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temperature drop remains the same, how many degrees will the temperature 
drop in the next ten days? 
Shaina pays Rs 7500 as rent for 3 months. How much does she has to pay for 
a whole year, if the rent per month remains same? 
Cost of 4 dozens of banana is Rs 60. How many bananas can be purchased 
for Rs 12.50? 
The weight of 72 books is 9 kg. What is the weight of 40 such books? 
A truck requires 108 litres of diesel for covering a distance of 594 km. How 
much diesel will be required by the truck to cover a distance of 1650 km? 
Raju purchases 10 pens for Rs 150 and Manish buys 7 pens for Rs 84. Can 
you say who got the pens cheaper? 
Anish made 42 runs in 6 overs and Anup made 63 runs in 7 overs. Who made 
more runs per over? 

телем a а 


What һауе we discussed? 
For comparing quantities of the same type we commonly use the method of 
taking difference between the quantities. 
In many situations a more meaningful comparison between quantities is made 
by using division, i.e. by seeing how many times опе quantity is to the other 
quantity. This method is known as comparison by ratio. 
Forexample, Isha's weight is 25 kg and her father's weight is 75 kg. We say 
that Isha's father's weight and Isha's weight are in the ratio 3 : І. 


For comparison by ratio, the two quantities must be in the same units. If they 
are not, they should be expressed in the same units before the ratio is taken. 


The same ratio may occur in different situations. 
Note that the ratio 3 : 2 is different from 2 : 3. Thus the order in which quantities 
are taken to express their ratio is important. 
A ratio may be treated as a fraction, thus the ratio 10 : 3 may be treated as 
10 

3 
Two ratios are equivalent, if the fractions corresponding to them are equivalent. 
Thus, 3 : 2 is equivalent to 6 : 4 or 12 : 8, 


Ratio and Proportion 


343 
A ratio can be expressed in its lowest form. For example, ratio 50 : 15 is 
treated as x in its lowest form m = p 

155 154213: 
Hence the lowest form of the ratio 50 : 15 is 10 : 3. 


Four quantities are said to be in proportion, if the ratio of the first and the 
second quantities is equal to the ratio of the third and the fourth quantities. 


3:215 
Thus 3, 10, 15, 50 are in proportion, since 10 50° We indicate the 


proportion by 3 : 10 :: 15 : 50, it is read as 3 is to 10 as 15 is to 50. In the 
above proportion 3 and 50 are the extreme terms and 10 and 15 are the 
middle terms. 

The order of terms in the proportion is important, 3, 10, 15 and 50 are in 


ae 3 кые Ar 50 
proportion, but 3, 10, 50 and 15 are not, since 10 is not equal to 15: 


The method in which we first find the value of one unit and then the value of the 
required number of units is known as the unitary method. Suppose the cost of 
6cans is Rs 210. To find the cost of 4 cans, using the unitary method, we first 


; 210 : 
find the cost of 1 can. Itis Rs Te 9 Rs 35. From this we find the price of 
4 cans as Rs 35 x 4 or Rs 140. 


Сһарїег 13 
Symmetry 
Introduction 


Symmetry is quite a common term, used in day to day life. When we 
see certain figures with evenly balanced proportions, we say, *They 
are symmetrical". 


Tajmahal (U.P.) Thiruvannamalai (Tamil Nadu) 

These pictures of architectural marvel are beautiful because of their 
symmetry. 

Suppose we could fold a picture in half such 
that the left and right halves match exactly then 
the picture is said to have line symmetry 
(Fig 13.1). We can see that the two halves are 
mirror images of each other. If we place a 
mirror on the fold then the image of one side 
of the picture will fall exactly on the other 
side of the picture. When it happens, the fold 
(real or imaginary), which is the mirror line, 
is a line of symmetry (or an axis of symmetry) 
for the picture. 


The shapes you see here are symmetrical. 
Why? 


Symmetry 
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When you fold them along the dotted line, one half of the drawing 
would fit exactly over the other half. 
How do you name the dotted line in the figure? 


N 
Where will you place the mirror for having the image exactly over 
the other half of the picture? 


The adjacent figure 13.2 is not 
symmetrical. 
Can you tell ‘why not’? 


Fig 13.2 


13.2 Making Symmetric Figures : ink-biot Devils 


Take a piece of 

Spill a few drops of ink on one half side. 

Now press the halves together. 

What do you see? 

Is the resulting figure symmetric? If yes, where 
is the line of symmetry? Is there any other line along 
which it can be folded to produce two identical parts? Try more such patterns. 


Inked-string Patterns 


Fold a paper in half. On one half-portion, arrange short lengths of string 
dipped in a variety of coloured inks or paints. Now press the two halves. 
Study the figure you obtain. Is it symmetric? In how many ways can it be 
folded to produce two identical halves? 
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Try These с 
You have two set-squares in your ‘mathematical instruments box'. Are 
. they symmetric? 


List a few objects you find in your class room, such as the black board, 
the table, the wall, the textbook, etc. Which of them are symmetric and 
which are not? Can you identify the lines of symmetry for those objects 
which are symmetric? 


27 


“SS = EXERCISE 13.1 


1. Listany four symmetrical objects from your home or school. 


2. Forthe given figure, 
which one is the mirror line, / ог? 


vd, 


З. Identify the shapes given below. Check whether, they are symmetric or not. 
Draw the line of symmetry as well. | ? 


Symmetry 
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4. Copy the following on a squared paper. A square paper is what you would have 
used in your arithmetic notebook in earlier classes. Then complete them such 
that the dotted line is the line of symmetry. 


en” С 


5. Inthe figure, Lis the line of symmetry. 
Complete the diagram to be symmetric. 


6. Inthe figure, Lis the line of symmetry. 
Draw the image of the triangle and complete the di 
so that it becomes symmetric. BLOT э! 


di 


13.3 Figures with Two Lines of Symmetry 3) 
Do This | 


A kite 
One of the two set-squares in your instrument box has angles of measure 
30°, 60°, 90°. 


! 16 m 
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Take two such identical set-squares. Place them side by 
side to form a ‘kite’, like the one shown here. | 
How many lines of symmetry does the shape have? oor сыс. 
Do you think that some shapes may have more than one 
line of symmetry? ТЕ Ғы. 
А rectangle 
Take a rectangular sheet (like a post-card). Fold it once 
length-wise, so that one half fits exactly over the other half. 
Is this fold a line of symmetry? Why? 
Open it up now and again fold it once breadth-wise, in the same Way. 
Is this second fold also a line of symmetry? Why? 


‘ ! 

| ‚ + | 
| 

| 


Ist fold 2,4 fold 


Do you find that these two lines are the lines of symmetry? 
Try Thiesecy 
Form as many shapes as you can by combining two or more set squares. 


Draw them on squared paper and note their lines of symmetry. 


A cut out from double fold 
Take a rectangular piece of paper. Fold it once and then 
once more. Draw some design as shown. Cut the shape «© 
drawn and unfold the shape. (Before unfolding, try to guess 
the shape you are likely to get). 

How many lines of symmetry does the shape, which 
has been cut out, have? 

Create more such designs. 


Symmetry 


—— ЕЗ? 


13.4 Figures with Multiple (тоге than two) Lines of Symmetry 


vertically, fold it again into half horizontally. (That 
is, you have folded it twice). Now open out the folds 
and again fold the square into half (for a third time 
now), but this time along a diagonal, as shown in the 
figure. Again open it and fold it into half (for the 
fourth time), but this time along the other diagonal, 
as shown in the figure. Open out the fold. 
How many lines of symmetry does the shape have? 
Some shapes have only one line of symmetry; some have two lines of 
symmetry; and some have three or more. 
Can you think of a figure that has six lines of symmetry? 


3 lines of symmetry 
for an equilateral triangle 


Symmetry, Symmetry Every where! 


® Many road signs you see everyday have lines 
of symmetry. Here are a few: - 


€ The nature has 
plenty of things 
having symmetry 
in their shapes; 
look at these: 
Identify a few more symmetric re 
road signs and draw them. 
Do not forget to mark the 


lines of symmetry. 
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* Thedesigns on some playing cards have line symmetry. Identify them 
for the following cards. 


vw ^ 4 
Ф a4 


| тт 
aA Ф 


9 Here is a pair of scissors! | 
How many lines of symmetry does it have? 


9 Observe this beautiful figure. 
Itis asymmetric pattern known as Koch's 


PRSE if 
Snowflake. (If you have access to a computer, browse . % 
through the topic "Fractals" and find more such А, 
eo Find the lines of symmetry in these figures. * АР. 


LAC 


1] wet 
өң 


(ae) Жазы 120 
(d) S у (e) е ай! 
7 «е7 елді Ici o 
Msg (py? ^id 
TANA 2< 


Symmetry 


(е) |. (D а) \ 
e? ug e 


2. Copythe triangle in each ofthe following figures, on squared paper. In each 
case draw the line(s) of symmetry if any and identify the type of triangle. (Some 
of you may like to trace the figures and try paper-folding first!) 


(a) " ened 
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4. Can you draw a triangle which has 
(a) exactly one line of symmetry? 
(b) exactly two lines of symmetry? 
(c) exactly three lines of symmetry? 
(d) no lines of symmetry? 
Sketch a rough figure in each case. 
5. Onasquared paper, sketch the following: 
(int : It will help if you first draw the lines of symmetry and then complete the 
figures.) 
(a) A triangle with a horizontal line of symmetry but no vertical line of 
symmetry. 
(b) A quadrilateral with both horizontal and vertical lines of symmetry. 
(c) A quadrilateral with a horizontal line of symmetry but no vertical line 
of symmetry. ; 
(d) Ahexagon with exactly two lines of symmetry. . 
(е) Ahexagon with six lines of. symmetry. 
6. Trace each figure and draw the lines of symmetry, if any: 


(а) (b) : (c) l 


Symmetry 


ae ee ШШ 
7. Consider the letters of English alphabets A to Z. List among them 
the letters which have 
(a) vertical lines of symmetry (like A) EEN 
(b) horizontal lines of symmetry (like B) АСЕМ 
(с) nolines of symmetry (like О) кз? 


8. Given here are figures of a few folded sheets and designs drawn about the fold. 
In each case, draw a rough diagram of the complete figure that would be seen 
when the design is cut off. 


^ 


13,5 Reflection and Symmetry 


Line symmetry and mirror reflection are naturally related and linked to 
each other. 

Here is a picture showing the reflection of the English letter M. You can 
imagine that the mirror is invisible and can just see the letter M and its 
image. 


The object and its image are symmetrical with reference 
to the mirror line. If the paper is folded, the mirror line 
becomes the line of symmetry. We then say that the image is | 
the reflection of the object in the mirror line. You can also 
see that when an object is reflected, there is no change in the 
lengths and angles; i.e., the lengths and angles of the object 
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and the corresponding lengths and angles of the image are the same. 
However, in one aspect there is a change, i.e., there is a difference between 
the object and the image. Can you guess what the difference is? 

(Hint : Look yourself into a mirror). 


Do This-— ui 


Ona squared sheet, draw the figure ABC and find 
its mirror image А'В'С'., with / as the mirror line. 
Compare the lengths of 
AB and "В; 
BC and B'C'; 
ACandA'C'. 
Are they different? | 
Does reflection change length of a line segment? 4 
Compare the measures of the angles (use protractor 
to measure) ABC and A'B'C'. Does reflection change the size of an angle? 
Join АА, ВВ and СС. Use your protractor to measure the angles between 
the lines Гапа AA’, / and BB’, Гапа СС. 
What do you conclude about the angle between the mirror line / and the 
line segment joining a point and its reflected image? 


Try These Q 


If you are 100 cm in front of a mirror, where does your image appear 
to be? If you move towards the mirror, how does your image move? 


Do This _ 


Paper Decoration 


> SHH Use thin rectangular coloured paper. Fold it several 
т | times and create some intricate patterns with the 

» paper, like the one shown here. Identify the line 
EX 7 € sdrm ran symmetries in the repeating design. Use such 
mee Ф doo *9* decorative paper cut-outs for festive occasions. 


Symmetry 


ener me el d 
Kaleidoscope 


A kaleidoscope uses mirrors to 
produce images that have several 
lines of symmetry (as shown here for 
example). Usually, two mirrors strips 
forming a V-shape are used. The 
angle between the mirrors 
determines the number of lines of 
symmetry. 

Make a kaleidoscope and try to learn more about the symmetric images 
produced. 


Album 


Collect symmetrical designs you come across and кери an album. Неге 
are a few samples. 


An Application of Reflectional Symmetry 


A paper-delivery boy wants to park his cycle 
at some point P and deliver the newspapers 
to houses A and B. Where should he park the 
cycle so that his walking distance AP + BP 
will be least? 

You can use reflectional symmetry here. 
Let A' be the image of A in the mirror line 
which is the street here. Then the point P is 
the ideal place to park the cycle (where the 
mirror line and A' B meet). Can you say why? 
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AERA EXERCISE 13.3 


———— кекке. 


1. Findthe number of lines of symmetry in each ofthe following shapes: | 
How will you check your answers? | 


2. Copy the following drawing on squared paper. Complete each one of them such 
that the resulting figure has the two dotted lines as two lines of s ymmetry: 


Ies i 


How did you go about completing the picture? 


Symmetry 


: NEXEMPRORTEDENONU IM S S шшщ - 
3. Ineach figure below, aletter ofthe alphabet is shown along with a vertical line. 
Take the mirror image of the letter in the given line. Find which letters look the 
same after reflection (i.e., which letters look the same in the image), and which 

do not. Can you guess why? 
^ ^ 


zx : 4-- = 1—1 1—4 

| 
И». ETE РА ЖИН р mD Eyal КТІ 
EPS rene eee { ees Cased ТҮРЕН ЕРУ 


try tr OEMNPHLTSVX 


Rangoli Patterns 


Kolams and Rangoli are popular in our country. A few samples are given 
here. Note the use of symmetry in them. Collect as many patterns as possible 
of these and prepare an album. 


LANGE EN, NE 
К ET M i A 


Try and locate symmetric portions of these patterns alongwith the lines 
of symmetry. қ 
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What have we discussed? 
A figure has line symmetry if a line can be drawn dividing the figure into two 
identical parts. The line is called a line of symmetry. 
A figure may have no line of symmetry, only one line of symmetry, two lines of 
symmetry or multiple lines of symmetry. Here are some examples. 


Number of lines of symmetry 


Example 


No line of symmetry A scalene triangle 
Only one line of symmetry Anisosceles triangle | 
Two lines of symmetry A rectangle 

Three lines of symmetry Anequilateral triangle 


Countless lines of symmetry Acircle 


The line symmetry is closely related to mirror reflection. When dealing with 


mirror reflection, we have to take into account the left <> right changes in orien- 
tation. 


Symmetry has plenty of applications in everyday life as in art, architecture, 


textile technology, design creations, geometrical reasoning, Kolams, Rangoli 
ela 


Chapter 14 
Practical Geometry 


| Introduction 


We see a number of shapes with which we are familiar. We also make a 
lot of pictures. These pictures include different shapes. We have learnt 
about some of these shapes in the earlier chapters as well. Why don't 
you list those shapes that you know about alongwith how they appear? 
We enjoy drawing things and putting down our ideas. To do this 
effectively we have to learn to draw the shapes and also learn to analyse 
things around us, and from these identify the known shapes. While we 
draw pictures we keep in mind the proportions in them and need to know 
how they would look from different positions. Some of it we have learnt 
in the earlier chapters and also learnt to talk about some shapes that are 
common and are discussed in geometry. A few of these we have dealt 
with in some detail and have looked at their properties. 


In this chapter we shall learn to make these shapes. In making these 
shapes we need to know our tools. Let us look at them and know their 
names and uses. 


Description 


A ruler ideally has no To draw 
markings on it. However, line 


the ruler in your segments 
instruments box is and to 
graduated into centimetres measure 
along one edge their 
(and sometimes into lengths. 


inches along the other 
edge). 
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2i The Compasses | A pair — a pointer To mark off 
e on one end and equal lengths 
a pencil on the but not to 
other. measure 
them. 
To draw 
arcs and 
circles 


Pencil Pointer 


8: The Divider А pair of pointers . To compare 
; lengths 
|4. Two triangular To draw 
| pieces — one of them perpendi- 
f has 45°, 45°, 90° | culars 
angles at the vertices and parallels. 
12 and the other has 


30°, 60°, 90? angles 
at the vertices. 
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I5 The Protractor A semi-circular To draw and 
device graduated into measure 
180 degree-parts. angles. 


The measure starts 

from 0* on the right 

hand side and ends 
' with 180° on'the left 
Centre Point hand side and vice-versa. 


We are going to consider «muler-and-compáss constructions 
using rulers, only to draw lines, and compasses, only to draw arcs. 


Be careful when doing these constructions. 

Here are some tips to help you : 

(a) Draw thin lines and mark points lightly. 

(b) Maintain instruments with sharp tips and fine edges. 


(c) Have two pencils in the box, one for insertion into the compasses 
and the other to draw lines or curves and mark points. 


14.2 Тһе Circle ИТТЕН 
Look at the wheel shown here. Every point on its. / 
boundary is at an equal distance from its centre. Can you ` 
mention a few such objects and draw them? Think about 
five such objects which have this shape. 


14.2.1 Construction of a Circle when its Radius is Known 


Suppose we want to 
draw a circle of radius 
3 cm. We need to use 
our compasses. Here 
are the steps to follow : 
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Step 1 Open the compasses for the required radius of 3cm. 


Step 2 Mark a point with a sharp pencil where we want the centre of the 
circle to be. Name it as O. 


Step 3 Place the pointer of the compasses on O. 

Step 4 Turn the compasses slowly to draw the circle. Be careful to complete 
the movement around in one instance. 

Think, Discuss and Write 

How many circles can you draw passing through 

(a) one given point, say, P? 

(b) two given points, A and B? 

(c) four scattered points? 


EXERCISE 14.1 


I. Draw acircle of radius 3.2 cm. 


2. With the same centre О, draw two circles of radii 4 cm and 2.5 cm. 


3. Drawacircle and any two of its diameters. If you join the ends of these diameters, 
what is the figure obtained? What figure is obtained if the diameters are 
perpendicular to each other? How do you check your answer? 


4. Draw any circle and mark points A, B and C such that: 
(a) A ison the circle. 
(b) B isin the interior of the circle. 
(c) Cis in the exterior of the circle. 
5. LetA, B be the centres of two circles of equal radii; draw them so that each one 
of them passes through the centre of the other. Let them intersect at C and D. 


Examine whether AB and CD are at right angles. 


14.3 A Line Segment 
Remember that a line segment is bounded by two end-points. This makes 
it possible to measure its length with a ruler. 
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If we know the length of a line segment, it becomes possible to represent 
it by a diagram. Let us see how we do this. 


14.3.1 Construction of a Line Segment of a Given Length 
Suppose we want to draw a line segment of length 4.7 cm. We can use our 
ruler and mark two points А and B which are 4.7 cm apart. Join A and B and 


get AB. While marking the points A and B, we should look straight down 
(or ahead) at the measuring device. Otherwise we will get an incorrect 
value. 

Use of ruler and compasses 

А better method would be to use compass to construct a line segment of a 


given length. І 
Step 1 Draw a line /. Mark a point A опа = 
line /. 


Step 2 Place the compasses pointer on the zero 
mark of the ruler. Open it to place the 
pencil point upto the 4.7cm mark. 


Step 3 Without changing the opening of the 
compasses, place the pointer on A and 
swing an arc to cut / at B. 


Step 4 AB is a line segment of required 


length. 
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1. Draw a line segment of length 7.3 cm, using a ruler. 
2. Construct a line segment of length 5.6 cm using ruler and compasses. 


3. Construct AB of length 7.8 cm. From this cut off AC of length 4.7 cm. Measure 
BC. 
4. Given AB of length 3.9 cm, construct PQ such that the length of РО istwice 
that of AB. Verify by measurement. 
° LJ ө 
P X Q 
(Hint : Construct PX such that length of PX = - length of Á 
АВ; then cut off XQ such that XQ also has the length of 4 ЖА. 


AB. Thus the length of PX and the length of XQ added 
together make twice the length of AB): 


5. Given AB of length 7.3 cm and CD of length 3.4 cm, construct a line segment. · 


XY such that the length of XY is equal to the difference between the lengths of 
AB and CD. Verify by measurement. 


14.3.2 Constructing a Copy of a Given Line Segment 
Suppose you want to draw a line segment whose length is equal to that of a 
given line segment AB. 

A quick and natural approach is to use your ruler (which is marked with 
centimetres and millimetres), to measure the length of AB and then use 
the same length to draw another line segment CD. 

A second approach would be to use a transparent sheet and trace AB 


onto another portion of the paper. But these methods may not always give 
accurate results. 
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A better approach would be to use ruler and compasses for making this 
construction. 
To make a copy of AB: 


Step 1 Given AB whose length is not known. ALL — ————B 


Step 2 Fix the compasses pointer on A and the pencil 
end on B. The opening of the instrument now 


gives the length of AB. 


Step 3 Draw any line /. Choose a point C 
on 1. Without changing the 
compasses setting, place the pointer 
on C. 


Step 4 Strike an arc that cuts / at a point, 
say, D. Now CD is a copy of АВ. 
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= A EXERCISE 14.3 


l. Drawany line segment PQ . Without measuring PQ ‚ Construct a copy of PQ ; 
2. Given same line segment AB , whose length you do not know, construct PQ 


such that the length of PQ is twice that of AB. 


14.4 Perpendiculars 


You know that two lines (or rays or segments) are said "xm сб 


to be perpendicular if they intersect such that the 


angles formed between them are right angles. "№ 
In the figure the lines / and m аге perpendicular. BN: 
1 т 


Actually no paper folding is needed to demonstrate 
perpendicular lines; the corners of a foolscap paper 
or your note book indicate lines meeting at right 
angles. 


Where else do you see perpendicular lines around you? 


Take a piece of paper. Fold it down the middle and make the crease. Fold 
the paper once again down the middle in the other direction. Make the 
crease and open out the page. The two creases are perpendicular to each 
other. 
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14.4.1 Perpendicular to a Line through a Point on It 

Given a line / drawn on a paper sheet and a point P 
lying on the line. It is easy to have a perpendicular to / 
through P. 

We can simply fold the paper such that the line on P 
both sides of the fold overlap each other. 

Tracing paper or any transparent paper could be better coi 
for this activity. Let us take such a paper and draw any 
line / on it. Let us mark a point P anywhere on /. 

Fold the sheet such that / is reflected on itself; adjust the fold so that the 
crease passes through the marked point P. Open out; the crease is 
perpendicular to /. 


R 


Think, Discuss and Write 

How would you check if it is perpendicular? Note that it passes through P 
as required. 

A challenge : Drawing perpendicular using ruler and a set-square (An 


optional activity) PEE EPET EINN eee 
e 1 


Step 1 A line / and a point P are given. Note 
that P is on the line /. 


1 
Step 2 Place a ruler with one of its edges Ex cT 


along /. Hold this firm. 


Step 3 Place a set-square with one of its 
edges along the already aligned .. А 
edge of the ruler such that the right 


angled corner is in contact with 
the ruler. А 

Step 4 Slide the set-square along the edge р ; 
eame ЕЛЫ 


corner coincides with P. 
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Step 5 Hold the set-square firmly in this Q 
position. Draw РО along the edge ip 
of the set-square. 


PQ is perpendicular to /. (How do you 
use the | symbol to say this?). 
Verify this, measuring the angle at P. 
Can we use another set-square in the place of the ‘ruler’? Think about it. 


Method of ruler and compasses 


As is the preferred practice in Geometry, the dropping of a perpendicular 
can be achieved through the “ruler-compasses” construction, as follows: 


Step 1 Given a point P ona line /. Soi Билип TT 


GULLE т. Р 
T Of 
Step 2 With Pas centre anda convenient 
radius, construct an arc 
intersecting the line / at two l 
ints A and B. 
Ей А Р B 


Step 3 With A and B as centres and a 
radius greater than AP construct 
two arcs, which cut each other 


atQ. 


Step 4 Join РО. Then РО is perpendicular 
to l. We write PQ 11. 


A [P B 
Y 
14.4.2 Perpendicular to a Line through a Point not On It 


Do This im 


(Paper folding) 

If we are given a line / and a point P not lying on it and P 
we want to draw a perpendicular to / through P, 
we can again do it by a simple paper folding as 
before. 


Take a sheet of paper (preferably transparent). 
Draw any line / on it. p 
Mark a point P away from /. 


Fold the sheet such that the crease passes through Р. — 
Open out. The crease is perpendicular to / and passes through P. 


Method using ruler and a set-square (An optional activity) 


Step 1 Let / be the given line and P be a point oP 
outside /. aca е. ЧЛЕ ыы 


Май ы; 


o 


Step 2 Place a set-square on / such that one /~ ~ 
arm of its right angle aligns along J. 


Step 3 Place a ruler along the edge opposite / 
to the right angle of the set-square. 
И at? ton ИЧ в онол anit в о} 3 


Step 4 Hold the ruler fixed. Slide the set- 
. Square along the ruler till the point 7: 
P touches the other arm of the set- 


square. 
BIS j u 
шой: 292260 525 | 
Sf ds " ЖАЛ bas Vol зносу Р; 
Step 5 Join PM along the edge through P | Г 
meeting / at M. , ы; pem 


| iM 
Now PM Ede nh Y 1&Upe-19e в bite saluz i 


7% йй à 5d 4 bna sj 
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Method using ruler and compasses 
The better method, of course, is the ruler-compasses method. 


Step 1 Given a line / and a point P not on it. 


Step 2 With P as centre, draw an are which 
intersects line / at two points A and 
B. У " 


Step 3 Using the same radius and with A 
and B as centres, construct two 
arcs that intersect at a point, say 
О, on the other side. 


to 1. 
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1. Draw any line segment AB. Mark any point M on it. Through M draw a 


^. EXERCISE 14.4 


perpendicular to AB . (use ruler and compass) 


N 


Draw any line segment PQ. Take any point R not on it. Through R draw a 
perpendicular to PQ . (use ruler and set-square) 


3. Draw a line and a point X on it. Through X, draw a line segment XY 
perpendicular to /. 


Now draw a perpendicular to XY at Y. (use ruler and compasses) 


14.4.3 The Perpendicular Bisector of a Line Segment 


Fold a sheet of paper. Let AB be the fold. 
Place an ink-dot X, as shown, anywhere. 


Find the image X' of X, with AB as the 
mirror line. 


Let AB and XX^ intersect at O. Is 
OX =OX'? Why? 

This means that AB divides ХХ? into 
two parts of equal length. AB bisects XX^ 
ог AB is a bisector of ХХ”. Note also 
that ZAOX апа /ВОХ аге right angles. 
(Why?). 

Hence AB is the perpendicular bisector 


of ХХ”. We see only a part of AB in the 
figure. Is the perpendicular bisector of a line joining two points the same 
as the axis of symmetry? 
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Do This — 


(Transparent tapes) 


Step 1 Draw a line segment AB. A B 


Step 2 Place a strip of a transparent granis 
rectangular tape diagonally 
across AB with the edges of ШЫТ нас 
the tape on the end points А and 


В, as shown in the figure. 


Step 3 Repeat the process, by placing 
another tape over A and B just 
diagonally across the previous 
one. The two strips cross at M 
and N. 


M 


Step4Join M and М. 15 MN a 
bisector of AB ? Measure and 
verify. Is it also the 
perpendicular bisector of 
AB? Where is the mid point 
of AB? 

Construction using ruler and compasses 


Step 1 Draw a line segment AB ofany length. ө e 
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Step 2 With A as centre, using compasses, 
draw a circle. The radius of your 
circle should be more than half the 


length of AB. 
D 
Step 3 With the same radius and with B as А, 
centre, draw another circle using 
compasses. Let it cut the previous e 
circle at C and D. 8 В 
/ 
d 


Step 4Join CD. It cuts AB at O. Use 
your divider to verify that O is 


the midpoint of AB. Also verify 
that ZCOA and ZCOB are right 
angles. Therefore, CD is the 


perpendicular bisector of АВ. 
Inthe above construction, we needed the two points C and D to determine 


CD. Is it necessary to draw the whole circle to find them? Is it not 
enough if we draw merely small arcs to locate them? In fact, that is what 
we do in practice! 


Practical Geometry В 


‘Try These ge 
In Step 2 of the construction using ruler and compass, what would happen 
if we take the length of radius to be smaller than half the length of AB? 


: nme ийиним ) 1.5.4 


X EXERCISE 44.5... 


Draw AB of length 7.3 cm and find its axis of symmetry. дд а і і азб 
2. Draw a line segment of length 9.5 cm and construct its perpendicular bisector. 


Draw the perpendicular bisector of XY whose length is 10.3 cm. 
(a) Take any point P on the bisector drawn. Examine whether PX = PY. 


(b) If M is the mid point of XY , what can you say about the lengths MX ind 
XY? 
4. Draw a line segment of length 12.8 cm. Using compasses, divide it into four 
equal parts. Verify by actual measurement. 


5. With PQ of length 6.1 ст аз diameter draw a circle. 


6. ‘Draw acircle with centre C and radius 3.4 cm. Draw any chord АВ. “Construct 
the perpendicular bisector of AB and examine if i it passes through: e" 


7. Repeat Question 6, if AB happens to be a diameter. 

8. Draw a circle of radius 4 cm. Draw any two of its chords. Construct the 
perpendicular bisectors of these chords. Where do they meet? 

9. Draw any angle with vertex О. Take a point A оп one of its arms and B on 


another such that OA = OB. Draw the perpendicular bisectors of OA and 


b пэр 


OB. Let them meet at P. Is PAZ PB? 
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14.5 Angles 


14.5.1 Constructing an Angle of a Given Measure 
Suppose we want an angle of measure 40°. Here are the steps to follow : 


Step 1 Draw AB of any length. 


т — Á — à — — 
A B 


Step 2 Place the centre of the protractor at A and the zero edge along AB. 


A B^ 
Step 3 Start with zero near B. 
Mark point C at 40°. | ie 
A Bi 
Step 4 Join AC. “ВАС is the required angle. 
С 
40 
> 
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14.5.2 Constructing а Copy of an Angle of 
Unknown Measure ' 
Suppose an angle (whose measure we do not know) 
is given and we want to make a copy of this angle. 
As usual we will have to use only a straightedge 
and the compasses. 


Given ZA whose measure is not known. 


Step 1 Draw a line / and choose apointP Р 
on it. i | 


Step 2 Place the compasses at А and draw an 
arc to cut the rays of ZA at Band C. | 


Step 3 Use the same compasses setting to draw 
an arc with P as centre, cutting / in Q. 


Step 4 Set your compasses to the length BC 


i e radius. 
with the sam f B 


. 
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Step 5 Place the compasses pointer at Q and 
S draw the arc to cut the previous arc 
in К. 


Step 6 Join PR. This gives us ZP . It has the same 
measure as ZA. 1 
This means ZQPR has same measure as Р Q 
ZBAC. 


14.5.3 Bisector of an angle 


Do This 


Take a sheet of paper. Mark a point 
O on it. With O as initial point, 
draw two rays OA and OB. You get 
ZAOB. Foldthe sheet through O 
such that the rays OA and OB 94 
coincide. Let ОС be the crease of -0 
paper which is obtained after 
unfolding the paper. 

OC is clearly a line of symmetry for ZAOB. 

Measure ZAOC and ZCOB. Are they equal? OC is therefore, the line 
of symmetry and is known as the angle bisector of ZAOB. 


Construction with ruler and compasses 
Let an angle, say, ZA be given. 
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Step 1 With Aas centre and using compasses, С 
draw ап arc that cuts both rays of ZA . 


Label the points of intersection as B 
and C. A 


Step 2 With B as centre, draw (in the interior 


of ZA ) ап arc whose radius is more than 
half the length BC. 


Step 3 With the same radius and with C as 
centre, draw another arc in the interior 
of ZA. Let the two arcs intersect at 
D. Then AD is the required bisector of 2 ; : 
ЖАС 2 ES. SVO PM b 


Try These Qj diis ip B 
In Step 2 above, what would happen if we take radius tobe smaller than 
half the Buc BC? 


14.5.4 Angles of Special Measures 


There are some elegant and accurate methods to construct some angles of 
special sizes without the use of the protractor. We discuss a few here. 
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Constructing a 60° angle 

Step 1 Draw a line ¿and marka pointOon / О 
it. 

Step 2 Place the pointer of the compasses 
at О and draw an arc of convenient . 
radius which cuts the line PQ ata 
point say A. 


Step 3 With the pointer at A (as centre) now 
draw an arc that passes through O. — TER 


Step 4 Let the two arcs intersect at B. Join 
OB. We get ZBOA whose measure > 
is 60°. 


Constructing a 30? angle 
Construct an angle of 60? as shown earlier. Now bisect this angle. Each 
angle is 30°, verify by using a protractor. 

Try These 


How will you construct a 15? angle? 


Constructing a 120° angle 


An angle of 120° is nothing but twice of an angle of 60°. Therefore it can 
be constructed as follows : ; 
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Step 1 Draw any line PQ and take a point ре» — — — —» 


O onit. 0 Q 
Step 2 Place the pointer of the compasses 
at O and draw an arc of convenient 
radius which cuts the line at A. Р Sane Me 0 
t. B 
Step 3 Without disturbing the radius on the ) \ 
compasses, draw ап arc with А as 
centre which cuts the first arc at В. P ОА о 
С В 
Step 4 Again without disturbing the radius 
on the compasses and with B as 
centre, draw an arc which cuts the P OT Sm Q 
first arc at C. 
С В 
Step 5 Join OC, ZCOA is the required 
angle whose measure is 120°. 
P (OMNIS. Q 


Try These сі 


How will you construct a 150% angle? 


Constructing a 90? angle 
Construct a perpendicular to a line from a point lying on it, as discussed 
earlier. This is the required 90° angle. 


Try These cy 


How will you construct a 45% angle? 


EXERCISE 14.6 


Draw ZPOQ of measure 75? and find its line of symmetry. 
Draw an angle of measure 147? and construct its bisector. 
Draw aright angle and construct its bisector. 


. Drawanangle of measure 153? and divide it into four equal parts. 
. Construct with ruler and compasses angles of following measures: 


(a) 60°  (b)30* (с)90° (а) 120° (e) 45° (f) 135° 


- Draw ап angle of measure 45° and bisect it. 
- Draw an angle of measure 135° and bisect it. 


coemy-o-di-e-Gmm 


What have we discussed ? 


This chapter deals with methods of drawing geometrical shapes. 


15 


We use the following mathematical instruments to construct shapes: 
G) A graduated ruler (i) Тһе compasses 

(ii) +The divider (iv) Set-squares, and 

(v) The protractor 


2. Using the ruler and compasses, the following constructions can be made: 


() А circle, when the length of its radius is known. 
(i) Aline segment, if its length is given. 
(Ші) A сору ofa line segment. 
(iv) A perpendicular to a line through a point 
(a) on the line (b) not on the line. 
(v) Тһе perpendicular bisector of a line segment of given length. 
(vi) An angle ofa given measure. 
(vii) A copy of an angle. 
(уш) Тһе bisector of a given angle. 
(ix) Some angles of special measures such as 
(a) 90° (b) 45° (с) 60° (4) 309 (е) 120° (Ғ) 135° 


(а) Теп 
(b) Ten 
(c) Ten 
(d) Ten 
(e) Ten 


(a) 8,75,95,762 
(b) 85,46,283 


(c) 9,99,00,046 
(d) 9,84,32,701 


(a) 78,921,092 
(b) 7,452,283 
(c) 99,985,102 


(d) 48,049,831 


7,707 
2,28,800 
52,965 


ANSWERS 
EXERCISE 1.1 
2. (а) . 73,15.307 
(b) 9,05,00,041 
(c) 7,52, 21,302 
(d) 58,423,202 
(e) 23,30,010 


Eight crore seventy five lakh ninety five 
thousand seven hundred sixty two. 


Eighty five lakh forty six thousand two 
hundred eighty three. 


Nine crore ninety nine lakh forty six. 


Nine crore eighty four lakh thirty two 
thousand seven hundred one. 


Seventy eight million nine hundred twenty 
one thousand ninety two. 


Seven million four hundred fifty two 
thousand two hundred eighty three. 


Ninety nine million nine hundred eighty five 
thousand one hundred two. | 


Forty eight million forty nine thousand eight 
hundred thirty one. 


EXERCISE 1.2 
2. 3,020 
4. 6,86,659; second week, 1,14,877 
6. 87,575 
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7. 30,592 8. 65,124 


9. 18 shirts, 1 m 20 сіп 10. 177 boxes 
П. 22km 500m 12. 180 glasses. 
EXERCISE 1.3 
l. (a) 1,700 2. (а) 5,000; 5,090 
(b) 500 (b) 61,100 ; 61,130 
(c) 16,000 (c) 7,800 ; 7,840 
(d) 7,000 -. (d) 4,40,900 ; 4,40,980 
EXERCISE 2.1 
11,000 ; 11,001; 11,002 2. 10,000 ; 9,999 : 9,998 
МШ) 42220 
5. (а) 24,40,702 (b) 1,00,200 
(с) 11,000,00 (d) 23,45,671 
6. (а) 93 (b) 9,999 
(с) 2,08,089 (е) 76,54,320 


7. (a) 503 із on the left of 530 ; 530 > 503 
(b) 307 is on the left of 370 ; 370 > 307 
(с) 56,789 is on the left of 98,765 ; 98,765 > 56,789 
(4) 98,30,415 is on the left of 1,00,23,001 ; 98,30,415 < 1,00,23,001 
8. (а) F (b) F (с) Т (4) Т (е) Т 
(DE (g) F (h) F (i) T (j) F 
(k) F () T (т) Е 


pum s 


ES 
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EXERCISE 2.2 

(a) 1,408 (Ы) 4,600 

(а) 1,76,800 (b) 16,600 (с) 291,000 (d) 27,90,000 

(е) 85,500 (4) 10,00,000 

(а) 5.940 (Ы) 54,27,900 (с) 81,26,500 (d) 1,92,25,000 


(a) 76,014 (b) 87,108 (c) 2,60,064 (d) 1,68,840 


Rs 3,960 6. Rs 1,500 

(i) — (Фф) (i) — (a) (ш) > wb) 
EXERCISE 2.3 

(a) 2,7. tes 

Both of them will be “1” 

(а) 73,528 (Ь) 54,42,437 (с) 20,600 (d) 5,324,375 

(е) 17,640 


123456 х8-6 = 987654 
1234567 x 8+ 7 = 9876543 


EXERCISE 3.1 
(a) 1, 2, 3, 4, 6, 8, 12,24 (b) 17:3,5, 15 
(с) 123-221 aod), 3.9. T 
(e) 1, 2, 3, 4, 6, 12 (f) 1, 2, 4, 5, 10, 20 
(г) 1,229/G 19 159 (h) 1, 23 
(i) 1,2,3,4,6,9, 12; 18; 36 
(а) 5, 10; 15220725 (b) 8, 16, 24, 32, 40 


(с) 9,18, 27, 36, 45 
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3. 0 > (b (ii) > (d) (ii) — (а) 
(у) ә (0 (у) — (е) 

4. ` 9, 18, 27, 36, 45,54, 63, 72, 81, 90, 99 

EXERCISE 3.2 
. (a) even number (b) even number 

2. (а) Е (b) T (с) Т Mod)" F 
(e) F (f) F (g) F (h) T 
(i) F Q Т 

3. 17 and71, 37 and 73, 79 and 97 

4. Prime numbers 2 2895547.11.13,/17, 19 
Composite numbers : 4,6,8,9, 10, 12, 14, 15, 16, 18 

SEU 7i 


6. (а) 3-41 (b) 5 + 31 (c) 5 + 19 (с) 5-13 
(This could be one of the ways. There can be other ways also) 


И ORO 75 ІШЕ 
8. (а) апа (с) 9. 90,91,92, 93, 94, 95, 96 
10. (а) 3+5 + 13 (5)3-5-23 

(с) 13-17-23 (d) 7 +13 + 41 


(This could be one of the ways. There can be other ways also). 
11.:.2, 3:2, 13: 3 ІЛ ST DIETO 
12. (a) prime number (b) composite number 

(c) prime number, composite number 


(d) 2 (e) 4 (f) 2 
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EXERCISE 3.3 


2.. Divisible by 4: (а), (b), ©), (d), (b. (g. (hb), à) - 
Divisible by 8 : (b), (d), (f), (h) х 
(а), (f), (в), G) 4. (a), (b), (d), (е), (f) 


5. (a) 2and8 (b) Oand9 6. (a) 8 (b).6 
EXERCISE 3.4 or 
(а) 1,2,4 ^ “by L3 (с) 1, 5 (d) 1,2,4,8 
(a) 1,224 (5 , 
(a) 24, 48, 72 (b) 36, 72, 108 


12, 24, 36, 48, 60, 72, 84, 96 
(a), (b), (e), (£) 6. 60. "7/05, 2,3, 4,6 


тюк 
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(i) 9 G) 3 


EXERCISE 3.5 
1. (a) F (b) T (c) F (d) T 
(e) F (f) F (в) T (h) T 
(i) T 0) F 
2. (a) pute (b) ag 
30 
6 10 | Ж” m , 
5 ere 9. ys. 
3. 1 and the number itself 
4. 9999, 9999--2%23х11х 101 
5. 10000, 10000-2х2х2х2х5х5х5х5 
6. 1729-7x13x 19 
The difference of two consecutive prime factors is 6 
7. (i) 2x3x4 = 24isdivisible by 6. 
(li) 5x6x7 = 210isdivisible by 6. 
8. (Б), (с) 
9. 1547022x5x7x13x17 
10. Yes ) 
11. No. Number 12 is divisible by both 4 and 6 but 12 is not divisible by 24. 
12. 2х3х5х7= 210 
ЕХЕКСІБЕ 3.6 
1. (а) 6 (b) 6 (c) 6 (d) 9 
(e) 12 (f) 34 (g) 35 (h) 7 


10. 
11. 


12. 
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(а) 1 (b) 2 (c) 1 


Мо;1 
EXERCISE 3.7 
3kg 2. 6930cm 3. 75cm 4. 120 
960 6. 7 minutes 12 seconds past 7 a.m. 
31 litres 8. 95 9: 1152 
(a) 36 (b) 60 (c) 30 (d) 60 


Here.in each case LCM is a multiple of 3 

Yes, in each case LCM = the product of two numbers 
LCM of any pair of numbers is not always a multiple of 3 
(a) 20 (b 18 | |. (с)48 (d) 45 


The LCM of the given numbers in each case is the larger of the two 
numbers. 


EXERCISE 4.1 
(a) O, B, C, D, E. 


(b) Many answers are possible. Some are: DE, DO, DB, EO etc. 


--- --- o --- --- --- --- --- --- --- -- -- 


AB, AC, Ар, ВА, ВС, BD, CA, CB,CD, DA, DB, DC. 


(a) Many answers. One answeris AE. (Б) Many answers. One 


answeris AE. 


(c) CO or OC 


(d) Many answers are possible. Some are, CO, AE and AE, EF. 
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4. (а) Countless (b) Only one. 


6. (а) Т (b) T (c) T (d)F (e) F 
(f) F (g)T (Е G) F (ШЕ 
(ЮТ 

ЕХЕКСІЅЕ 4.2 


1. Open: (а), (с); Closed: (b), (d), (e). 4. (a) Yes; (b) Yes 


5. (а) » (b) VA] (c) Not possible. 


EXERCISE 4.3 
1. ZAorZDAB; ZB or Z АВС; ZCor Z BCD; ZD or Z CDA 
2. (а)А; (b)A,C,D. (с)Е, В,О,Е 


"EXERCISE 4.4 
2. (a) AABC, AABD, AADC. 
(b) Angles: ZB, ZC, Z BAC, Z BAD, Z CAD, Z ADB, Z ADC 


(d) AABC, AABD 
EXERCISE 4.5 
1. The diagonals will meet in the interior of the quadrilateral. 
2. (a) KL, NM and KN, ML (b) ZK, ZMand ZN, ZL 
(c) KL, KN and NM, ML ог KL, LM and NM, NK 
(d ZK,ZLandZM,ZNorZK,ZLandZL,ZM etc. 


з „РЕ. Б ха ей ра 


Sod Сы 
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EXERCISE 4.6 
(а) О (b ОА, ОВ,ОС (с) АС (Ф ED 
(е) O,P (f) 0 (g) OAB (Shaded portion 
(h) Segment ED (Shaded portion) 
(a) Yes (b) No 
(a) Yes (b) Yes 

EXERCISE 5.1 


Chances of errors due to improper viewing are more. 
Accurate measurement will be possible. 

Yes. (because C is "between" A and B). 

B lies between A and C. 


D is the mid point of AG (because, AD = DG = 3 units). 
AB = BC and BC = CD, therefore AB = CD 


The sum of the lengths of any two sides of a triangle can never be less 
than the length of the third side. 


EXERCISE 5.2 
(а) 5 (2 (е) 1 @ 3 
©з (0 4 
(а) 6 (b) 8 (c) 8 (d) 2 


(a) West (b) West (с) North (d) South 
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(To answer (d), it is immaterial whether we turn clockwise or 
anticlockwise, because one full revolution will bring us back to the 
original position) 


4 (а) 3 © $ (с) 3 

5. (a)l (b) 2 (с) 2 (d) 1 
(е)3 (f) 2 

6. (а)1 (b) 3 (c) 4 
(d) 2 ( clockwise or anticlockwise). 

7. (a)9 (b) 2 (c) 7 (d) 7 


(We should consider only clockwise direction here). 


EXERCISE 5.3 
(i) > (с); Gi) > (d) (ii) > (а); (iv) > (е); (v) (b). 
2. Acute: (a) and (f); Obtuse: (b); Right: (c); Straight: (e); Reflex: (d). 


EXERCISE 5.4 
(1) 90°; (ii) 180°. 
2. (ay T (b) F (c) T (d) T 
(e) T 
3. (а) Acute: 23°, 89°; (b) Obtuse: 91°, 179°. 
7. (a) acute (b) obtuse (if the angle is less than 180°). 
(с) straight (а) acute (е) a right angle or an obtuse angle. 


9; 90% 3057 TRO? 


10. The view through a magnifying glass will not change the angle measure. 


китер, а 
EXERCISE 5.5 

(а) and (с) ' 2. 90° 

One is a 30°-60°-90° set square; the other is a 45°-45°-90° set square. 


The angle of measure 90° (i.e., a right angle) is common between them. 


(a) Yes (b) Yes (c) BH,DF  (d)Allare true. 
EXERCISE 5.6 

(a) Scalene triangle (b) Scalene triangle 

(c) Equilateral triangle (d) Right triangle 


(e) Isosceles right triangle (f) Acute-angled triangle $ 
(i) > (е); Gi) > (8); Gii) > (а); v) — (0); (v) 2 (8); 

(vi) > (с); (vii) — (b). í 2 
(а) Acute-angled andisosceles. ^ (b)Right-angled and scalene, 
(c) Obtuse-angled andisosceles. (4) Right-angled and isosceles 
(e) Equilateral and acute angled (f) Obtuse-angled and scalene. 


(b) is not possible. (Remember: The sum of the lengths of any two 
sides of a triangle has (о be greater than the third side.) 


EXERCISE 5.7 
(a) T (b) T (c) T (d) T 
(e) F (f) F 
(a) A reetangle with all sides equal becomes a square. 
(b) A parallelogram with each angle a right angle becomes a rectangle. 
(c) A rhombus with each angle a right angle becomes a square. 
(d) All these are four-sided polygons made of line segments. 
(е) The opposite sides of a square are parallel, so it is a parallelogram. 


A square is a 'regular' quadrilateral у 
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EXERCISE 5.8 
1. (a)is nota closed figure and hence is not a polygon. 
(b) is a polygon of six sides. 


(c) and (d) are not polygons since they are not made of line segments. 


2. (а) A Quadrilateral (b) A Triangle 
(c) A Pentagon (5-sided) 
(d) An Octagon 
EXERCISE 5.9 


1. (a) Gi); (b) (v); (с) > (v); (d) -> Gi); (e) > (1). 
2. (а), (Б) апа (c) are cuboids; (d) is a cylinder; (e) is a sphere. 


EXERCISE 6.1 


1. (a) Decrease in weight (b) 30 km south 
(c) 326 AD (d) Gain of Rs 700 
(e) 100 m below sea level | T 
(a) + 2000 (b) - 800 (c) + 200 (d) - 700 
(а) +5 
-6 -5 -4 -3 -2 -1 ) 92-13. 94,5 
(b) - 10 


<10-97187277 26205 SREP ИИОНУ 3159651165: 7/.8//9 10 
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(c) +8 


-6 -5 -4-3-2 =1 017282 аб Є 
(d) -1 


-6 -5 -4-3-2-10 1 2 3 4 5.6.7.8 
(е) -6 


6-5-4-3-2 21707-72 ЗЕ 252627128 


(а) Е ` (Б) negative integer 

(c) B2 4,Е->-10 

(d) E (e) D,C,B, A,O,H, СЕЕ 

(а) = 10°C, 230,330 *€ «20 C e 

(b) ARENA i 
Siachin Shimla Delhi Ahmedabad 

-25 -20 -15 -10 sor" 9 10.2 20И 725. 230/02 35 9040 

(c) Siachin (d) Ahmedabad and Delhi ` 

(a) 9 (b) -3 (c) 0 (d) 10 

(e) 6 @ 1 


(а) -6,-5,-4,-3,42-1 (b) 3:752; 1,071, 243 
(c) — 14,— 13, - 12, 2 11, - 10, - 9 

(d) — 29, — 28, — 27, — 26, — 25, – 24 

(a) — 19, – 18, – 17, – 16 (b) – 11, - 12, - 13, - 14 


396 іа денді s 


— MN — т 


9: (аур (b) F; – 100 is to the left of 10 on number line 
(c) F; greatest negative integer is— 1 
(d) F; — 26 is smaller than — 25 


10. (a) 2 (5) -4 (c) to theleft (d) tothe right 
EXERCISE 6.2 

1. (a)8 (b) 0 (c) -4 (d) -5 

22 (a3 


per 
0172 Welten Ы 9 
b) -6 
(b) eye 
ees ee 2... 
=6 -5-4-3 2 0 1 9 Sh 4 05 
(с) -8 
=7 
5H 710-9/-8 — -6 25 2413 220% 
(d) 5 
10 
--------- ee 
-5 -4 -3)-2 -1 0 14232)9.—4 ..5 
(e) -6 


жатат жат 


27 =6—5 -4—32ю][@ 14552273847 «8 E76 


(f) 2 


(a) 4 
(e) — 650 
(а) - 217 
(а) 4 


(а) 15 
(е) 35 
(а) < 
(а) 8 
(е) 5 
(а) 10 


(i) 


olf юре 


8 
— 
<------ 
о Б 919109 аа ылық 
(b) 5 (с) 9 
(f) -317 
(b) 0 (c) – 81 
(b) -38 
EXERCISE 6.3 
(b) - 18 (с) 3 
(f) 8 
(b) > (с) > 
(b) —13 (с) 0 
(b) 10 (0) = 305. 
EXERCISE 7.1 
(ii) n (iii) 9 
: дй: 
С (vii) 1 
524 
(x)  Nopart (xi) 9 


кіз 
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(d) -100 
(d) 50 
(d) -33 
(d) » 
(d) -8 
(d) 92 
(іу) 2 
(viii) i 
22224 
(xil) 8 
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3. 


4. 


10. 


11. 


————— MH ÁÓMMMN E 


Shaded portions do not represent the given fractions. 


8 40 
24 7 


(а) Arya will divide each sandwich into three equal parts, and give one 


part of each sandwich to each one of them. (b) i 


8. 2,3,4,5,6,7,8,9, 10,11, 12; А 


3 
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113; = 
5 > 2 ў 
(а) 8 (b) H (c) = 
: 3 3 
10) 14: 12.5 
EXERCISE 7.2 
- 3 
: 4 
(а) нн 
4252 "i 
2 
8 7 
; % 
ecc i 
(b) ТЕ) Я : | 
8 8 
2 4 à 
5 


(а) 6 (b) 25 (с) 25 (4) 52 
(е) 35. (f) 3 | 
at ыз CR EI NES 
eT ge 
EXERCISE 7.3 

Qi wt е) 2 2 
oi @F ái) 4 (йі) 5 
wÉ we 

(a), Gi); (b), (iv); (c), (1); (d), (v); (е), Gii) 

(a) 28 (b) 16 (c) 12 (d) 20 
QF Wx (c) 50 o% 
а)% Oå 


(а) equivalent (b) not equivalent (c) not equivalent 


6 3 
(а) 5 (55 «5 (а) = 


Answers 399 


(e) 3 


(i 


Mathematics 


10 1! 25] кн I 
20-2» Sheelu — 50 2° Jamaal + 80 2 . Yes 


9. (i) (а) (ii) 2 (е)! (ш) > (a  . (iv) > (с) 
(v) 2 (b) 


8. Ramesh > 


EXERCISE 7.4 
1:42 42% 3x4 5. 8 
ica aeg a (9555555 
2 6 
6 T5 
EU UTR EU MEE 
6 6 
БАСЫ NR 5 R5 
6 26'8;5' 9. 6915 
аа 1 4 0 md 
ы ose О () >: (d) 55<30 
Аз ТТТ UE PM 3*4. 5 6 
4 = (== , (= ) О УА NETT 2% КЕЕ QU сое е ис — 
ООО ВТО ЕО 6 66 
123 3112 iuo 6 3 
Sia) 474 (b) a^ d (c) 2% (а) 63 
0 5.05 
(e) 172 (f) 655 
pm 214 2; : 
—»— — = d Ж. жек = 
€ @ с>; % 9:7: t. qr: 
25% 759 8 TAN, 6 
=< AA ae зе 
©) 385 ОО dye 
3:7 6 4 5 15 
i) -<- --<- жез 
ал 4 m (Ю 722 
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1 1 4 4 
(а) 5 (b) = (€) 35 @ 5 
L H 1. 1 
(е) < ® 5 (8) 5 ( = 
ta sod Д 
ON eee (9 c 0 x 


(a), (е), h), 0), (K) ; (5). (0), (в) ; ©, (), ©, (D 


EN EU 
(a) No i5 74557 45 906 45° 45 


5 80 81 . 80 
% and — s — 
9 14 144 ' 144 


Ila reads less 10. Rohit 


Same fraction (5) of students got first class in both the classes. 


EXERCISE 7.5 
(a) + (b) - (c) * 
OAM 8.8 8 8.9 
Og Оз" 
1 LH 2 
(a) = (b is (95 @ 1 


7 
OT 03 @! ® 5 
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бы 


3 
2 


(т) 3 


4. Thecomplete wall 


0) 


(п) 


45222 
6. (а) 1063 (b) 


1 
7: 5 

1. (а) 

(е) 

(i) 

(q) 
2; 
4. 
5. 


8. 


0 
® 5620 2 (D 


4 
3 
5 
5. 6kg 
8 Uo. 
ЕЙ (су) (4) 
2 
7 
EXERCISE 7.6 
23 46 
30 OG (4) 
22 5 
15 (B 15 (h) 
1 Bie el 
6 (9 < (35 (1) 
6 
@ г S (05 (р) 
5 2 
6 (8) 3 (0 
17 
3. < 
(с) i 


o: 
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Length of ће other piece = : metre 


The distance walked by Nandini = = (= 2) Кт 


Asha's Bookshelf is more full; by E 


9 
Rahul takes less time; by 20 minutes 


EXERCISE 8.1 


(а) 0.7 (6) 20,9. (с) 14.6 (d) 102.0 
(e) 600.8 
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(c) 265.1 (d) 3.6 


4. (a) 0.5 


(5) 3.7 


(е) 70.8 (f) 88 (g 42 (һ) 1.5 
(i) 0.4 (j) 2.4 (k) 3.6 (D 4.5 
ОШ, 25 5 38 19 
5. (а) 10°5 (b) 10'2 (сз 25) (d) 10° 5 
137 137 212 106 64 32 
(e) То” 10 10° 5 ® 10.5 


6. (а) 0.2ст (b) 3.0 cm (c) 11.6 cm (d) 4.2 cm 
(e) 16.2cm (f) 83cm 1 
7. (а) Oand1;1 (b) 5 and 6; 5 


(c) 2and 3; 3 (d) 6and 7; 6. 
(e) 9.0 itself is a whole number (f) 4ап45;5 
0.2 1.1 1.9 25 
8. 
0 1 2 3 


9. А, 0.8 cm; B, 1.3 cm; C, 2.2 cm; D, 2.9cm 
10. (а) 9.5cm (Ы) 6.5 cm 


ЕХЕКСІБЕ 8.2 


2. (а) 3.25 (5) 102.63 (с) 30.025 (4) 211.902 
(е) 12.241 
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(a) 29.41 (b) 30.483 (c) 137.05 (d) 0.764 
(e) 23.206 (f) 725.09 | 

(a) Zero point zero three 

(b) One point two zero 

(c) Seventeen point three eight 

(d) One hundred eight point five six 

(e) Ten point zero seven 

(f) Two hundred ten point one zero nine 

(g) Zero point zero three two 

(h) Five point zero zero eight 


(a) O and 0.1 (b) 0.4 and 0.5 
(c) 0.1 and 0.2 (d) 0.6 and 0.7 
(e) 0.9 and 1.0 (f) 0.5 and 0.6 
(g) 0.0 and 0.1 (h) 0.1 and 0.3 


3 1 9 
@ =. c QUIA © 3 @ 5 
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(е) i 


0 533 
% 500 


(а) 0.4 
(е) ОЕ 
(1) 0.19 
(m) 5.64 


(а) Rs 0.05 
(e) Rs 0.20 
(a) 0.15 m 
(e) 9.07 m 
(a) 0.5 cm 
(е) 16.7 cm 


(a) 0.008 km (b) 0.088 km 
(e) 70.005 km(f) 29.037 km 


(a) 0.002 kg 
(e) 5.008 kg 
(a) 230 paisa 
(c) 35 mm 
(e) 881 cm 


41 1 
(f) 50° (B 550 
EXERCISE 8.3 
(b) 0.07 (с) 3 
(f) 2.012 (в) 1 
(|) both аге same (К) 1.490 
(п) 1.8000 (о) 2.05 
EXERCISE 8.4 
(b) Rs 0.75 (c) Rs 3.60 
(f) Rs 50.00 (g) Rs 7.25 
(b) 0.06 m (c) 1.36 m 
(f) 4.19 т 
(b) 6.0 cm (c) 16.4 cm 
(f). 9.3 cm 94 
(с) 0.888 Кіп 
(6) 0.1 Ко (с) 3.750 kg 
(f) 26.05 kg 
(b) 9240 g 
(d) 3050 m 
(f) 1305 paisa 


(h) 


(d) 
(h) 
(1) 


(4) 


(4) 


(4) 


(4) 


(d) 


cole 


0.5 
10259 
both are same 


Rs 4.50 


2.445m 


9.8. cm 


8.888 km 


2.7kg 


(g) 15088m . 2220) 14007 g seg £ 


G) 1106 cm — G) 2mm. т 

EXERCISE&S | ibi 

1. (a) 38.587 (Ы) 29.432 (с) 27.68 (d) 38355 

(e) 13.175 — (f) 343.89 1. Musa 

2. 886835 3. 82630 4 525m 5. 375m 
EXERCISE&6 | Sn. 3 


1. (a) К5250 (Б) 0 (ORA ; € 3.155 km ғ 
(е) 1.793 kg 


4 


2. (а) 3416-05 578 ККК ОШИ о df 

3. Rs1435 4. Rs 6.75 i AM. d 
5. Зв 9.850 km x Ша), ›& 
7. AAT a ue а 3042km | тумо (ө) ‚> 
9. 22.775 km (20739. 18270 kg. © & 
1. 


ЕТИ 
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(b) Ladoo 

3. (i) VillageD (ii) VillageC (11)3 (iv) 28 

4. (a) 14 (b) Sunday (c) Rs 180 (d) Rs 860 
(e) 10 9 

5. (а) ҮШ (b) No (c) 12 

6. (a) Martin (b) 700 (c) Anwar, Martin, Ranjit Singh 


EXERCISE 9.2 


pgp cama REDE 


5%) - 10 animals 


DUECTITIITIJ : 
мев (9 9 9 @ 9 @ 9 9 © ® @® 
мес 9929999999 


Village D 60 69 ® @ 
Village E ә 60 69 62 (59 (9 


(а) 6 (b) УШагеВ | (с) Village C 
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R -100 Students 


A (a)6 (b) 5 complete and 1 incomplete 
B Second 

EXERCISE 9.3 
(a) 2002 (b) 1998 


(a) This bar graph shows the number of shirts sold from Monday to 
Saturday 


(b) 1 unit = 5 shirts 
(c) Saturday, 60 


(d) Tuesday 

(е) 33 

(a) This bar graph shows (һе marks obtained by Aziz in different 
subjects. 

(b) Hindi (c) Social Studies 


(d) Hindi-80, English-60, Mathematics-70, Science-50 and Social 
Studies-40. 

(a) Hindi-800, Punjabi-400, Urdu-200, Marathi-300, Tamil-100 

(b) Tamil (c) 300 (d) 100, 200, 300, 400, 500, 800 
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EXERCISE 9.4 


Painting П] = 5 students 
Listening Music 

Watching T.V. 

Reading Story Books 


Playing 


0/2152 10515) 20: 25/330: 35 140 45 
Number of Students 


Reading Story books 


2. 


1000 ; [_] 2100 bicycles 


Number of bicycles 


9 
© 
© 

1998 


(а) 2002 (b) 1999 


11. 
13. 
16. 


17. 


Answers 
s MN 


2,00,000 
1,80,000 
pu [= 20 thousand 
= 1,40,000 
i ni 
E 80,000 i 
E 60,000 z 
40,000 
20,000 
Age group 
30-44, 45-59 
1 lakh 20 thousand 
EXERCISE 10.1 
(a) 12 cm (b) 133 cm (c) 60 cm (d) 15 cm 
(e) 15 cm (f) 52cm 
100 cm or 1 m ITOM 4. 106cm 
9.6 km 6. (а)12ст (b) 27cm (c) 22cm 
39 cm 8. 48m 9, 5m 10. 20cm 
(а) 7.5 cm (b) 10 cm (с) 5 ст 12. 10 ст 
Rs 20,000 14. Rs 7200 15. Bulbul 
(a) 100 cm (b) 100 cm (c) 100 cm (d) 100 cm 
All the figures have same perimeter. 
(a) 6m (b) 10m (c) Cross has greater perimeter 
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1. 


ы, 


EXERCISE 10.2 
(а) 9 squnits (b) 5squnits (с) 4squnits (d) 8squnits 
(е) 10 sq units(f) 4squnits (g) 654 шпИ8 (h) 5squnits 
(i) 9squnits (|) 4squnits (k) Ssqunits (1) 8 84 units 
(m) 14 sq units (п) 18 sq units 


EXERCISE 10.3 
(а) 12sqcm (b) 252 ѕдст (c) 6sqkm (d) 7.29 sqm 
(a) 100 sq cm (b) 196 ва спа (с) 25sqm 
(c) largest area (b) smallest area 
6m 5. Rs 8000 6. 3.375sqm 7. 15.33sqm 
11 sqm 9. 12.96sq m 


. (а) 28 ѕдст (b) 9sqcm 
- (а) 40sqem (b) 245sqcm (с) 9 sq cm j 
‚ (a) 240 (b) 42 


EXERCISE 11.1 
(a) 2n (b) 3n CHIR: (d) 2n 
(e) 5n (£) 5n (в) 6n 
(а) and (d); The number of matchsticks required in each of them is 2 
5n 4. 50b 5:055 
tkm 7. 8r64,80 8. (x-4)years 9. 1-5 


2x + 10 
(a) 3x + 1, x = number of squares 


(b) 2x + 1, x = number of triangles 


лый ај 


EXERCISE 11.2 
31 2261 ЗЕЛ 4. 4=2г 
(a+b)+c=a+(b+c) 


EXERCISE 11.3 
(c), (d) 
(a) Addition, subtraction, addition, subtraction 
(b) Multiplication, division, multiplication 
(c) Multiplication and addition, multiplication and subtraction 
(d) Multiplication, multiplication and addition, multiplication and 


subtraction 
(а) р+7 (p-7 (07р @ 5 
(е) -m-7 (f) <5р a (h) -5р 


(а) 2m+11 (b) 2m-11 (с) 5y +3 (4) 5у-3 
(е) - 8у (f) -8y*5 (ғ) 16-5у h) -5у%16 


t 4 
(a) t+ 4,1-4, 41, 2 ger Ass 
(Б); 2y + 727—7, ТУ Ds 


EXERCISE 11.4 
(а) (i) y+ 5, (ii) y -3 (iii) бу (іу) 6у-2(у)3у%5 
(b) (3b — 4) metres (c) length = 5h cm 


breadth = 5h — 10 cm ` 
(d) 5+ 8,5-7, 45—10 
(e) (5v + 20) km 
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(a) A book costs three times the cost of a notebook. 
(b) Tony’s box contains 8 times the marbles on the table. 
(c) Total number of students in the school in 20 times that of our class. 


(d) Jaggu’s uncle is 4 times older than Jaggu and Jaggu’s aunt is 3 
years younger than his uncle. 


(е) The total number of dots is 5 times the number of rows. 


EXERCISE 11.5 
(a) ап equation with variable x 
(е) an equation with variable x 
(f) an equation with variable x 
(h) an equation with variable л 
(j) an equation with variable p 
(k) an equation with variable y 
(о) an equation with variable x 


(a) No (b) Yes (c) No (d) No 
(e) No (f) Yes (g) No (h) No 
(i) Yes (j) Yes (k) No (1) No 
(m) No (n) No (о) No (p) No 
(q) Yes 

(a) 12 (b) 8 (c) 10 (d) 14 
(e) 4 (22 

(a) 6 (b) 7 (c) 12 (d) 10 
(a) 7 (b) 12 (c) 30 (d) 10 
(e) 25 (f) 50 (g) 9 (h) 160 
(i) 11 0) 3 (k) 64 (1) 55 


(а) 22 (b) 17 (с) 16 (а) 11 


жона бз ды у 


м. ма mm 
ON Nmu O 


Answers К 
EXERCISE 12.1 

(a) 4:3 (b) 4:7 

(а) 1:2 (b) 2:5 


(а) 3.22 (Быз (62.37 
3:4 Bh 2025 ves 
(a) 3:4 (b) 14:9 (c) 3:11 (d) 2:3 


(a) 1:3 (b) 4:15 (c) 11:20 (d) 1:4 
(a) 3:1 (D) 172 
1752350 


. (а) 115: 216. (6) 101:115: oe) 1012716 

. (а) 3:1 (b) 16 : 15 (6) 57712 

ЛЯ 13. 20; 100 14. 12 апа 8 15. 20and 16 
АСЕ (b) 10:3 (c) 13:6 (d). 15:1 


EXERCISE 12.2 


(a) Yes (b) No (c) No (d) No 
(e) Yes (f) Yes 

(a) T (b) T (c) F (d) T 

(e) F (f) T 

(a Т. (b) T (c) T (d) T 

(e) F 


(a) Yes, Middle Terms - 1 m, Rs 40 ; Extreme Terms - 25 cm, Rs 160 

(b) Yes, Middle Terms - 65 litres, 6 bottles ; Extreme Terms - 39 
litres, 10 bottles 

(c) No. 

(d) Yes, Middle Terms - 2.5 litres, Rs 4 ; Extreme Terms - 200 ml, Rs 50 
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EXERCISE 12.3 
Rs 210 2. Rs 4500 3. 644mm 
(а) Rs 48.80 (b) 10kg 
5 degrees 6. Rs30,000 7. 10bananas 8. Skg 
300 litres 10. Manish 11. Anup 


EXERCISE 13.1 


Four examples are the blackboard, the table top, a pair of scissors, the 
computer disc etc. 


The line /, 
Except (c), all others are symmetric. 


EXERCISE 13.2 
(a) 4 (b) 4 (c) 4 (d) 1 
(e) 6 (f) 4 (g) 0 (h) 0 (i) 3 


Number of lines of symmetry are: 
Equilateral triangle -3; Square-4; Rectangle-2; Isosceles triangle-1; 
Rhombus-2; Circle-Countless. 


(a) Yes; an isosceles triangle. (b) No. 
(c) Yes; an equilateral triangle. (d) Yes; a scalene triangle. 
(а) AH.LM,O, LU, WX, Y (6) B, C, D, E, H, I, K, O, X 


(с) F G J, L, N, P,Q, К, 5, Z 


EXERCISE 13.3 
Number of lines of symmetry to be marked: 
(a) 4 (b) 1 (c) 2 (d) 2 (е) 1 


(f) 2 


BRAIN-TEASERS 


From à basket of mangoes when counted in twos there was one extra, 
counted in threes there were two extra, counted in fours there were 
three extra, counted in fives there were four extra, counted in sixes 
there were five extra. But counted in sevens there were no extra. Atleast 
how many mangoes were there in the basket? 


A boy was asked to find the LCM of 3, 5, 12 and another number. But 
while calculating he wrote 21 instead of 12 and yet came with the 
correct answer. What could be the fourth number? 


There were five pieces of cloth of lengths 
15 m, 21 m, 36 m, 42 m, 48 m. But all of s 
them could be measured in whole units ofa # 
measuring rod. What could be the largest 
length of the rod? 
There are three Cans. One of them holds exactly 10 litres of milk and 
is full. The other two Cans can hold 7 litres and 3 litres respectively. 
There is no graduation mark on the Cans. A customer asks for 5 litres 
of milk. How would you give him the amount he ask? He would not be 
satisfied by eye estimates. 

Which two digit numbers when added to 27 get reversed? 

Cement mortar was being prepared by mixing cement to sand in the 
ratio of 1:6 by volume. In a cement mortar of 42 units of volume how 
much more cement needs to be added to enrich the mortar to the ratio 
2:9. 

In a solution of common salt in water the ratio of salt to water was 
30:70 as per weight. If we evaporate 100 grams of water from one 
kilogram of this solution, what will be the ratio of the salt to water by 
weight? 
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Half a swarm of bees went to collect honey from a mustard field. 
Three fourth of the rest went to a rose garden. The rest ten were stil] 
undecided. How many bees were there in all? 

Fifteen children are sitting in a circle. They are asked to pass a 
handkerchief to the child next to the child immediately after them. 


The game stops once the 
handkerchief returns to the 
child it started from. This can 
be written as follows 1—3 —35 
2739112132155 
2246258510512 
141. Неге we see that 
every child gets the 
handkerchief. 

(1) What would happen if the handkerchief were passed to the left 
leaving two children in between? Would every child get the 
handkerchief? 


(ii) What if we leave three children in between. What do you see? 

In which cases every child gets the handkerchief and which cases not? 
Try the same game with 16, 17, 18, 19, 20 children. What do you see? 
Take two numbers 9 and 16. Divide 9 by 16 to get the remainder. What 
is the remainder when 2 x 9 is divided by 16,3 x 9 divided by 16,4 x 
9 divided by 16, 5 x 9 divided by 16... 15x 9 divided by 16. List the 
remainders. Take the numbers 12 and 14. List the remainders of 12, 
12x 2, 12x 3, 12x 4, 12x 5,12 6, 12 x 7, 12x 8, 12 x 9, 12 x 10, 


12x 11, 12 x 12, 12 x 13 When divided by 14. Do you see any 


difference between above two cases? 


- You have been given two Cans with capacities 9 and 5 litres respectively. 


There is no graduation marks on the Cans nor is eye estimation 
possible. How can you collect 3 litres of water from a tap. (You are 
allowed to pour out water from the Can). If the Cans had capacities 8 
and 6 litres respectively could you collect 5 litres? 


16. 
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. The area of the east wall of an auditorium is 108 sq m, the area of the 


north wall is 135 sq m and the area of the floor is 180 square m. Find 
the height of the auditorium. 


. If we subtract 4 from the digit at the units place of a two digit number 


and add 4 to the digit at the tens place then the resulting number is 
doubled. Find the number. 


. Two boatmen start 


simultaneously from the 
opposite shores of a river and 24 


they cross each other after 45 ` p Ww 


minutes of their starting from 


Sq с= 4 
the respective shores. They SS S 9 x 
rowed till they reached the YER, ж 


op C di 
opposite shore and returned Ме 
immediately after reaching the shores. When will they cross each other 
again? 


. Three girls are climbing down 


a staircase. One girl climbs 
down two steps at one go. The 
second girl three steps at one 
go and the third climbs down 
four, steps. They started 
together from the beginning of 
the staircase leaving their foot 
marks. They all came down in 
complete steps and had their foot marks together at the bottom of the 
staircase. In how many steps would there be only one pair of foot 
mark? 

Are there any steps on which there would be no foot marks. 


A group of soldiers was asked to fall in line making rows of three. It 
was found that there was one soldier extra. Then they were asked to 
stand in rows of five. It was found there were 2 soldiers too many. 


| 
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24. 


They were asked to stand in rows of seven. Then there were three 
soldiers who could not be adjusted. At least how many soldiers were 
there in the group? 


. Get 100 using four 9% and some of the symbols like +, –, x, . etc. 
. How many digits would be in the product 2 x 2 x 2 ..... x 2 (30 times)? 
. A man would be 5 minutes late to reach his destination if he rides his 


bike at 30 km. per hour. But he would be 10 minutes early if he rides at 
the speed of 40 km per hour. What is the distance of his destination 
from where he starts? 


· The ratio of speeds of two vehicles is 2:3. If the first vehicle covers 50 


km in 3 hours what distance would the second vehicle cover in 2 hours? 


. The ratio of income to expenditure of Mr. N atarajan is 7:5. If he saves 


Rs. 2000/- a month what could be his income? 


- Theratio of the length to breadth of a lawn is 3:5. It costs Rs 3200/- to 


fence it at the rate of Rs 2/- a metre. What would be the cost of 
developing the lawn at the rate of Rs10/- per square metre. 


If one counts one for the thumb, two for the index finger, three for the 
middle finger, four for the ring finger, five for the little finger and 
continues counting back wards, six for the ring finger, seven for the 
middle finger, eight for the index finger, 9 for the thumb, ten for the 
index finger, eleven for the middle finger, twelve for the ring finger, 
thirteen for the little finger fourteen for the ring finger and so on. 
Which finger will be counted as one thousand? 


Three friends plucked some mangoes from a mango grove and 
collected them together in a pile and took nap after that. After some 
time one of the friends woke up and divided the mangoes into three 
equal numbers. There was one mango extra. He gave it to a monkey 
nearby, took one part for himself and slept again. Next the second 
friend got up unaware of what has happened, divided the rest of the 
mangoes into three equal shares. There was an extra mango. He gave it 
to the monkey, took one share for himself and slept again. Next the 


23: 


26. 


27, 


28. 
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third friend got up not 
knowing what happened 
and divided the mangoes 
into three equal shares. 
There was an extra 
mango. He gave it to the 
monkey, took one share 
for himself and went to 
sleep again. After some 
time all of them got up 
together to find 30 mangoes. How many mangoes did the friends pluck 
initially? 

The peculiar number 

There is a number which is very peculiar. This number is three times 
the sum of its digits. Can you find the number? 


Ten saplings are to be planted in straightlinesinsuch — } 
way that each line has exactly four of them. 


What will be the next number in the sequence 

(а) 717529) Ise le ieee | | 

(D) Оаа 

(с) 22671220730 

(а) 15223 а Итен 

(е) 15376,10/ 157. 

Observe the pattern in the following statement: 

31x/39:— 133093 

The two numbers on each side are co-prime and are obtained by 
reversing the digits of respective numbers. Try to write some more 
pairs of such numbers. 


Mathematic 
К 2 а 


cp eA M ST 


12: 
13; 


ANSWERS 


119 

28 

3m 

The man takes an empty vessel other than these. 

With the help of 3 litre Can he takes out 9 litres of milk from the 10 
litre Can and pours it in the extra Can. So, 1 litre milk remains in the 
10 litre Can. With the help of 7 litre Can he takes out 7 litres of milk 
from the extra Can, and pours it in the 10 litre Can. The 10 litre Can 
now has 1 + 7 = 8 litres of milk. 

With the help of 3 litre Can he takes out 3 litres milk from the 10 litre 
Can. The 10 litre Can now has 8 — 3— 5 litres of milk, which he gives 
to the customer. 

14, 25, 36, 47, 58, 69 

2 units 

12 

80 

@) No, all children would not get it. 

(ii) All would get it. 


. 9,2, 11,4, 13; 6, 15,8, 1, 107371275 714,7: 


12, 10, 8, 6, 4, 2, 0, 12, 10, 8, 6, 4. 


. Fill the 9 litre Can. Remove 5 litres from it using the 5 litre Can. 


Empty the 5 litre Can. Pour four litres remaining in the 9 litre Can to 
the 5 litre Can. 


Fill the 9 litre Can again. Fill the remaining 5 litre Can from the water 
in it. This leaves 8 litres in the 9 litre Can. Empty the five litre Can. 
Fill it from the 9 litre Can. You now have 3 litres left in the 9 litre Can. 
Height = 9m 

36 


27. 
28. 


. Onearrangement could be 


. 90 minutes 
. Steps with one pair of foot marks - 2, 3,9, 10 


Steps with no foot marks - 1,5, 7, 11 


. 52 


9 
: 99+ 9 


ало 

. 30km 

. S0km 

. Rs 7000 per month 
. Rs 15,00,000 

. Index finger 

. 106 mangoes 
557) 


(а) 25 (b) 27 (с) 42 (d) 21 (e) 21 
One such pairis 13 x 62231 x 26 
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CONSTITUTION OF INDIA 


Part Ш (Articles 12 — 35) 
(Subject to certain conditions, some exceptions 
and reasonable restrictions) 


guarantees these 
Fundamental Rights 


Right to Equality 

* before law and equal protection of laws; 

* irrespective of religion, race, caste, sex or place of birth; 
* ofopportunity in public employment; 

* byabolition of untouchability and titles. 


Right to Freedom 

• of expression, assembly, association, movement, residence and profession; 

ө of certain protections in respect of conviction for offences; 

* of protection of life and personal liberty; 

* of free and compulsory education for children between the age of six and fourteen years; 
* of protection against arrest and detention in certain cases. 


Right against Exploitation 
* for prohibition of traffic in human beings and forced labour: 
e for prohibition of employment of children in hazardous jobs. 


Right to Freedom of Religion 

* freedom of conscience and free profession, practice and propagation of religion; 

* freedom to manage religious affairs; 

* freedom as to payment of taxes for promotion of any particular religion; 

* freedom as to attendance at religious instruction or religious worship in educational 
institutions wholly maintained by the State. 

Cultural and Educational Rights 

* for protection of interests of minorities to conserve their language, script and culture; 

* for minorities to establish and administer educational institutions of their choice. 


Right to Constitutional Remedies 


* by issuance of directions or orders or writs by the Supreme Court and High Courts 
for enforcement of these Fundamental Rights. 
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